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Foreword

CORONA: America’s First Satellite Program

Since the CORONA satellite made its first successful flight in August 1960,
the Intelligence Community’s overhead reconnaissance programs have been
among the nation’s most closely guarded secrets. The end of the Cold War,
however, has at last made it possible to declassify both information and
imagery from the first American satellite systems of the 1960s. To do this,
President William Clinton in February of this year ordered the declassifica-
tion within 18 months of historical intelligence imagery from the early sat-
ellite systems known as the CORONA, ARGON, and LANYARD. Because
the President’s Executive Order 12951 (see appendix) envisions scientific
and environmental uses for this satellite imagery, the declassified photo-
graphs will be transferred to the National Archives with a copy sent to the

US Geological Survey. Vice President Albert Gore, who first urged the

Intelligence Community to open up its early imagery for environmental
studies, unveiled the first CORONA satellite photographs for the American
press and public at CIA Headquarters on 24 February 1995.

To mark this new initiative, CIA’s Center for the Study of Intelligence and
the Space Policy Institute at George Washington University are cosponsor-
ing a conference, “Piercing the Curtain:. CORONA and the Revolution in
Intelligence,” in Washington on 23-24 May 1995. On the occasion of this
conference, the CIA History Staff is publishing this collection of newly
declassified documents and imagery from the CORONA program. This is
the fourth volume in the CIA Cold War Records Series, which began in
1992 when Director of Central Intelligence Robert Gates launched CIA’s
Openness Policy and reorganized the Center for the Study of Intelligence to
include both the History Staff and a new Historical Review Group to
declassify historically important CIA records.

The editor of this new volume, Dr. Kevin C. Ruffner, has an A.B. from the

College of William and Mary and an M.A. in history from the University of
Virginia. He joined the CIA History Staff in 1991, soon after he received his
Ph.D. in American Studies from George Washington University.

The documents and imagery in this volume were reviewed and declassified
with unusual dispatch by a special working group of declassification offi-
cers from the National Reconnaissance Office, the Central Imagery Office,
CIA’s Directorate of Science and Technology, and its National Photographic
Interpretation Center. The group’s prompt work is especially notable since

Xi



many documents required consultation with the US Air Force, National
Security Agency, Defense Intelligence Agency, Department of Energy,
Department of State, and CIA’s Collection Requirements and Evaluation
Staff.

This volume’s appearance just three months after President Clinton’s
declassification order is yet another tribute to the skill and speed that the
History Staff of the Center for the Study of Intelligence has come to expect
from the Design Center and Publications Center in the Directorate of
Intelligence, and from the Directorate of Administration’s Printing and
Photography Group.

J. Kenneth McDonald
Editor in Chief
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Preface

CORONA: America’s First Satellite Program

The CORONA reconnaissance satellites revolutionized the collection of
intelligence in the 1960s. This was a time when it was still extraordinarily
difficult to gather information by any other means from “denied areas”
including the Soviet Union, Communist China, and their allies. The need
for intelligence about Soviet strategic weapon systems and bases dramati-
cally increased after 1 May 1960, when the Soviets shot down an American
U-2 aircraft and captured its CIA pilot, Francis Gary Powers. Within a few
months, however, on 18 August the United States launched its first success-
ful reconnaissance satellite, which in one mission provided more photo-
graphic coverage of the Soviet Union than all previous U-2 missions. On
19 August 1960, the recovery of Mission 9009 with a KH-1 camera marked
the beginning of the CORONA reconnaissance satellite program’s long and
valuable service. The story of this program’s success is one of the most
remarkable in the annals of American science and intelligence.

The US Government did not acknowledge that it used satellite systems and
imagery for intelligence purposes until 1978. Although President Jimmy
Carter then announced that the United States used satellites to verify arms
control treaties, it has only been the past few years that officials have talked
openly about these systems and their intelligence uses.

CORONA, the program name for a series of satellites with increasingly
more accurate cameras, provided coverage of the Soviet Union, China, and
other areas from the Middle East to Southeast Asia. From its start in the late
1950s until its retirement in 1972, CORONA (in its several versions) both
proved valuable in itself and set the stage for the satellite programs that fol-
lowed it. For the first time US policymakers had encompassing coverage of
the Soviet Union and China that was both timely and accurate. Since the
1960s a significant percentage of finished intelligence—intelligence reports
sent to policymakers—has been largely derived from reconnaissance satel-
lites. Satellite imagery is used for a variety of analytical purposes from
assessing military strength to estimating the size of grain production. Far
and away its greatest utility, however, has been to monitor the deployment
of Soviet strategic forces and to verify compliance with arms control
agreements.
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While orbiting the earth, CORONA concentrated principally on photo-
graphing the USSR and China. One intelligence community study
summarized CORONA’s efforts over the Soviet Union:

CORONA's initial major accomplishment was imaging all Soviet medium-range,
intermediate-range, and intercontinental ballistic missile launching complexes.
CORONA also identified the Plesetsk Missile Test Range, north of Moscow.
Repetitive coverage of centers like Plesetsk provided information as to what mis-
siles were being developed, tested, and/or deployed. Also, the unequivocal fact
of observation gave the United States freedom from concern over many areas and
locations which had been suspect in the past.

Severodvinsk, the main Soviet construction site for ballistic-missile-carrying
submarines was first seen by CORONA. Now it was possible to monitor the
launching of each new class of submarines and follow it through deployment to
operational bases. Similarly, one could observe Soviet construction and deploy-
ment of the ocean-going surface fleet. Coverage of aircraft factories and airbases
provided an inventory of bomber and fighter forces. Great strides were also made
in compiling an improved Soviet ground order of battle.

It was CORONA imagery which uncovered Soviet antiballistic missile activity.
Construction of the GALOSH sites around Moscow and the GRIFFON site near
Leningrad, together with construction of sites around Tallinn for the Soviet sur-
face-to-air missile known as the SA-5, were first observed in CORONA imagery.
HEN HOUSE, DOG HOUSE, and the Soviet Union’s first phased-array radars—
all associated with the Soviet ABM program—were also identified in CORONA
imagery.

CORONA “take” was also used to locate Soviet SA-1 and SA-2 installations;
later its imagery was used to find SA-3 and SA-5 batteries. The precise location
of these defenses provided Strategic Air Command planners with the information
needed to determine good entry and egress routes for US strategic bombers.

CORONA imagery was also adapted extensively to serve the needs of the Army
Map Service and its successor, the Defense Mapping Agency (DMA). Enhanced
by improvements in system attitude control and ephemeris data plus the addition
of a stellar-index camera, CORONA eventually became almost the sole source of
DMA’s military mapping data.

Some explanation of the terms used in the CORONA program may be help-
ful. The imagery acquired from the satellites and cameras that composed
the CORONA program had a specific security system called TALENT-
KEYHOLE. This added the codeword KEYHOLE, for satellite collection,
to the codeword TALENT, which was originally used for imagery collected
by aircraft. ‘

The first four versions of CORONA were designated KH-1 through KH-4
(KH denoted KEYHOLE); KH-4 went through three versions. The camera
in KH-1—public cover name DISCOVERER—had a nominal ground
resolution of 40 feet. (Ground resolution is the ground size equivalent of the

Xiv



smallest visible imagery and its associated space.) By 1963 improvements
to the original CORONA had produced the KH-2 and KH-3, with cameras
that achieved resolutions of 10 feet.

The first KH-4 mission was launched in 1962 and brought a major break-
through in technology by using the MURAL camera to provide stereoscopic
imagery. This meant that two cameras photographed each target from dif-
ferent angles, which allowed imagery analysts to look at KH-4 stereoscopic
photos as three-dimensional. Inthe KH-4, the workhorse of the CORONA
system, three camera models with different resolutions were the principal
difference between the versions, KH-4, KH-4A, and KH-4B. By 1967, the
J-3 camera of KH-4B had entered service with a resolution of 5 feet. This
final version of CORONA continued overflights until 1972.

Two other systems, separate but closely allied with CORONA, also oper-
ated during this time with less success. The KH-5, or ARGON, performed
mapping services for the Army in a few missions in the early 1960s with
mediocre results. The same disappointing performance afflicted the LAN-
YARD system, or KH-6, which was both begun and abandoned in 1963.

The following outlines the CORONA versions from 1959 to 1972:

Camera Units Time Period
Launched
KH-1 10 1959-60
KH-2 C' (C Prime) 10 1960-61
KH-3 C" (C Triple Prime) 6 1961-62
KH-4 M (Mural) 26 1962-63
KH-4A J3-n 52 1964-69
KH-4B 33 17 1967-72

This volume of newly declassified documents and photos is organized in
four parts. Part 1 presents the first history of the CORONA program, an arti-
cle published in 1973 in a classified special supplement to CIA's profes-
sional quarterly, Studies in Intelligence. Part 2 provides a brief look at how
the interdepartmental Committee on Overhead Reconnaissance, formed in
1960 to coordinate satellite collection, implemented the new system. Part 3
includes a number of National Photographic Interpretation Center and other

XV



CIA reports on the analysis of CORONA imagery, while Part 4 concludes
with an example of a nonmilitary use of satellite imagery. In each part, a
brief introduction is followed by the relevant documents in chronological
order.

CORONA was the United States’ response to a growing need in the 1960s
for detailed photographic coverage of countries behind the Iron Curtain.
The introduction of newer-—and still classified—satellite systems after
1964 further improved the program’s utility and performance. The sheer
volume of documents and imagery associated with CORONA—its imagery
alone is estimated at over 2 million linear shelf feet—made it both impor-
tant and difficult to select representative samples for this volume.

In the spring of 1992, Robert Gates, then Director of Central Intelligence
(DCI), formed the Environmental Task Force to determine how the Intelli-
gence Community could use its technology to assist scientists in studying
the environment. Spurred by then Senator Albert Gore, the CIA also formed
a DCI Classification Review Task Force to examine the declassification of
satellite imagery collected by obsolete, broad-area-search satellite systems.
Both the Environmental Task Force and the DCI Classification Review
Task Force determined that imagery produced from KH-1 through KH-6
systems offered unusual information for scientists, scholars, and historians.
The declassification of this imagery, both panels concluded, presented no
threat to national security.

DCI R. James Woolsey approved the recommendations of the two task
forces and on 22 February 1995, President William Clinton signed an Exec-
utive order directing the declassification of more than 800,000 early satel-
lite images. These images, collected by the CORONA, ARGON, and
LANYARD systems, provide extensive coverage of the earth’s surface.

This book of documents is but the first installment of information on Amer-
ica’s first satellite system. In the years ahead the American public can look

forward to a wealth of declassified reports and imagery from the CORONA
program. — '
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Part I: History of the CORONA Program

After the CORONA program drew to a close in 1972, the CIA published a -
survey account of the program in a special Spring 1973 supplement to its
classified professional journal, Studies in Intelligence. Kenneth E. Greer’s
article focuses on the program’s early years, its uncertainties and frustra-
tions. CIA ‘manager, Richard M. Bissell, Jr., commented after the second
mission—DISCOVERER I—failed in 1959:

It was a most heartbreaking business. If an airplane goes on a test flight and
something malfunctions, and it gets back, the pilot can tell you about the mal-
function, or you can look it over and find out. But in the case of a recce [recon-
naissance] satellite, you fire the damn thing off and you’ve got some telemetry
and you never get it back. There is no pilot, of course, and you’ve got no hard-
ware, you never see it again. So you have to infer from telemetry what went
wrong. Then you make a fix, and if it fails again you know you’ve inferred
wrong. In the case of CORONA it went on and on.!

In its first years CORONA encountered considerable difficulties, which did
not immediately diminish even after the first successful mission in August
1960. Indeed, of the first 30 missions from 1960 through 1962, only 12
were considered productive. The description of the recovery of Mission
1005 in South America illustrates some of the problems that the intelligence
community confronted and overcame in developing and employing
CORONA.

The Studies article also highlights CORONA's considerable achievements.
When The New York Times on 12 August 1960 reported the safe return of
DISCOVERER XIII and its triumphant procession from the Pacific Ocean
to President Eisenhower at the White House, the paper immediately recog-
nized that this startling reentry signaled a new era:

The technological feat marks an important step toward the development of recon-
naissance satellites that will be able to spy from space. The same ejection and
recovery techniques eventually will be used for retumning photographs taken by
reconnaissance satellites. Indirectly the technique will also contribute to the
eventual return of manned spacecraft.

Within a week, Air Force Capt. Harold E. Mitchell and his crew conducted
the first aerial recovery when DISCOVERER XIV (or Mission 9009), the
first satellite with film, returned to earth on 19 August 1960. Six days later,

'Quoted in Leonard Mosley, Dulles: A Biography of Eleanor, Allen, and John Foster
Dulles and Their Family Network (New York: The Dial Press/James Wade, 1978), p. 432.



President Eisenhower and Director of Central Intelligence Allen Dulles
inspected the mission’s photographs. In films “good to very good,” the cam-
era had photographed 1.5 million square miles of the Soviet Union and East
European countries. From this imagery 64 Soviet airfields and 26 new sur-
‘face-to-air missile (SAM) sites were identified. That the first satellite mis-
sion could produce such results stunned knowledgeable observers from
imagery analysts to the President.



1. Kenneth E. Greer, “Corona,” Studies in Intelligence, Supplement, 17 (Spring 1973): 1-37.

The first photographic
reconnaissance satellite

CORONA

Kenneth E. Greer

When the U-2 began operating in the summer of 1956, it was expected to have a
relatively short operational life in overflying the Soviet Union—perhaps no more
than a year or two. That expectation was based not so much on the likelihood
that the Soviets could develop the means of shooting it down, as on their ability
to develop a radar surveillance network capable of tracking the U-2 reliably.
With accurate tracking data in hand, the Soviets could file diplomatic protests
with enough supporting evidence to generate political pressures to discontinue
the overflights. As it turned out, the United States had underestimated the
Soviet radars, which promptly acquired and continuously tracked the very first
U-2 flight over Soviet territory. The Soviets filed a formal protest within days
of the incident, and a standdown was ordered.

For nearly four years, the U-2 ranged over much of the world, but only
sporadically over the Soviet Union. Soviet radar was so effective that each
flight risked another protest, and another standdown. Clearly, some means had
to be found to accelerate the inijtial operational capability for a less vulnerable
successor to the U-2. Fortunately, by the time Francis Gary Powers was shot
down near Sverdlovsk on 1 May 1960 (fortunate for the intelligence community,
that is—not for Powers), an alternative means of carrying out photographic
reconnaissance over the Soviet Union was approaching operational readiness.
On 19 August 1960, just 110 days after the downing of the last U-2 overflight
of the Soviet Union, the first successful air catch was made near Hawaii of a
capsule of exposed film ejected from a photographic reconnaissance satellite
that had completed seven passes over denied territory and 17 orbits of the earth.
The feat was the culmination of four years of intensive and often frustrating
effort to build, launch, orbit, and recover an intelligence product from a camera-
carrying satellite.

At about the time the U-2 first began overflying the Soviet Union in 1956,
the U.S. Air Force was embarking on the development of a strategic recon-
naissance weapons system employing orbiting satellites in a variety of collection
configurations. The program, which was designated WS-117L, had its origins in
1946 when a requirement was placed on the RAND Corporation for a study of
the technical feasibility of orbiting artificial satellites. The first real break-
through had come in 1953 when the USAF Scientific Advisory Board reported
to the Air Staff that it was feasible to produce relatively small and light-weight
thermonuclear warheads. As a result of that report, the ATLAS ICBM program
was accorded the highest priority in the Air Force.
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1. (Continued)
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Since the propulsion required to place a satellite in orbit is of the same general
order of magnitude as that required to launch an ICBM, the achievement of
an ICBM-level of propulsion made it possible to begin thinking seriously of
launching orbital satellites. Accordingly, General Operational Requirement No. 80
was levied in 1855 with the stated objective of providing continuous surveillance
of pre-selected areas of the world to determine the status of a potential enemy'’s
war-making capacity.

The Air Research and Development Command, which had inherited the RAND
study program in 1953, assigned the satellite project to its Ballistic Missile
Division. The development plan for WS-117L was approved in July 1956, and
the program got under way in October 1956 with the awarding of a contract
to the Lockheed Aircraft Corporation for the development and testing of the
system under the program name

The planning for WS-117L. contemplated a family of separate systems and
subsystems employing satellites for the collection of photographic, (IS
and infrared intelligence. The program, which was scheduled to extend beyond
1965, was divided into three phases. Phase I, the THOR-boosted test series, was
to begin in November 1958. Phase .II, the ATLAS-boosted test series, was
scheduled to begin in June 1959 with the objective of completing the transition
from the testing phase to the operational phase and of proving the capability
of the ATLAS booster to launch beavy loads into space. Phase III, the opera-
tional series, was to begin in March 1960 and was to conmsist of three pro-
gressively more sophisticated systems: the Pioneer version (photographic and

, the Advanced version (photographic and-, and the Survel-
lance version (photographic, (i} and infrared). It was expected that op-
erational control of WS-117L. would be transferred to the Strategic Air Com-
mand with the initiation of Phase III

It was an ambitious and complex program that was pioneering in technical
fields about which little was known. Not surprisingly, it had become apparent
by the end of 1957 that the program was running behind schedule. It also was
in trouble from the standpoint of security. The U-2 program was carried out
in secret from 1956 until May 1960. Its existence was no secret to the Soviets,
of course, but they chose to let it remain a secret to the general public (and
to most of the official community) rather than publicize it and thereby admit
that they lacked the means of defending their air space against the high-flying
U-2. WS-117L was undertaken as a classified project, but its very size and the
number of people involved made it impossible to conceal the existence of the
program for long. The press soon began speculating on the nature of the pro-
gram, correctly identifying it as involving military reconnaissance satellites, and
referring to it as BIC BROTHER and SPY IN THE SKY. The publicity was
of concern, because the development of WS-117L was begun in a period when
the international political climate was hostile to any form of overflight recon-
naissance. .

It was against this background that the President’s Board of Consultants on
Foreign Intelligence Activities submitted its semi-annual report to the President
on 24 October 1957. The Board noted in its report that it was aware of two
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advanced reconnaissance systems that were under consideration. One was a study
then in progress in the Central Intelligence Agency concerning the feasibility
of 2 manned reconnaissance aircraft designed for greatly increased performance
and reduced radar cross-section; the other was WS-117L. However, there ap-
peared little prospect that either of these could produce operational systems
earlier than mid-1959. The Board emphasized the need for an interim photo
reconnaissance system and recommended that an early review be made of new
developments in advanced reconnaissance systems to ensure that they were given
adequate consideration and received proper handling in the light of then.
existing and future intelligence requirements. The Executive Secretary of the
Nationa} Security Council on 28 October notified the Secretary of Defense and
the Director of Central Intelligence that the President had asked for a joint
report from them on the status of the advanced systems. Secretary . Quarles
responded on behalf of himself and Mr. Dulles on 5 December with a recom-
mendation that, because of the extreme sensitivity of the subject, details on the
new systems be furnished through oral briefings.

As a consequence, there are no official records in CIA’s Project CORONA
files bearing dates between 5 December 1957 and 21 March 1958, but it is
clear that major decisions were made and that important actions were under-
taken during the period. In brief, it was decided that the photographic sub-
system of WS-117L offering the best prospect of early success would be sepa-
rated from WS-117L, designated Project CORONA, and placed under a joint
CIA-Air Force management team—an approach that had been so successful
in covertly developing and operating the U-2.

The nucleus of such'a team was then constituted as the Development Projects
Staff under the direction of Richard Bissell, who was Special Assistant to the
DCI for Planning and Development. Bissell was designated as the senior CIA
representative on the new venture, and his Air Force counterpart was Brigadier
General Osmond Ritland, who, as Colonel Ritland, had served as Bissell's first
deputy in the early days of the Development Projects Staff and later became Vice
Commander of the Air Force Ballistic Missile Division.

Bissell recalls that he first learned of the new program and of the role
intended for him in it “in an odd and informal way” from Dr. Edwin Land.
Dr. Land had been deeply involved in the planning and development of the
U-2 as 2 member of the Technological Capabilities Panel of the Office of Defense
Mobilization. He continued an active interest in overhead reconnaissance and
later headed the Land Panel, which was formed in May 1958 to advise on the
development of OXCART, the aircraft planned as the successor to the U-2.
Bissell also recalls that his early instructions were extremely vague: that the
subsystem was to be split off from WS-117L, that it was to be placed under
separate covert management, and that the pattern established for the develop-
ment of the U-2 was to be followed. One of the instructions, however, was firm
and precise: none of the funds for the new program were to come from
monies authorized for already approved Air Force programs. This restriction,
although seemingly clear at first glance, later led to disagreement over its
interpretation. CORONA mangement expected that the boosters already approved
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for the THOR test series of WS-117L would simply be diverted to the CORONA
program; this proved not to be so. As a consequence, CIA had to go back
to the President with an admission that the original project proposal had under-
stated the estimated cost and with a request for more money.

Roughly concurrent with the decision to place one of the WS-117L subsystems
under covert management, the Department of Defense realigned its structure
for the management of space activities. The Advanced Research Projects Agency
(ARPA) was established on 7 February 1958 and was granted authority over
all military space projects. The splitting off of CORONA from WS-117L
was accomplished by a directive from ARPA on 28 February 1958, assigning
responsibility for the WS-117L program to the Air Force and ordering that
the proposed WS-117L interim reconnaissance system employing THOR boost
be dropped.

The ARPA directive ostensibly cancelling the THOR-boosted interim recon-
naissance satellite was followed by all of the notifications that would normally
accompany the cancellation of a military program. The word was passed officially
within the Air Force, and formal contract cancellations were sent out to the
prospective suppliers. There was much furore when the cancellations went out:
contractors were furious over the suddenness of the action; Air Force personnel
were thunderstruck at the abandonment of the WS-117L photographic sub-
system that seemed to have the best chance of early success. After the can-
cellation, very limited numbers of individuals in the Air Force and in the par-
ticipating companies were cleared for Project CORONA and were informed of
the procedures to be followed in the covert reactivation of the cancelled program.

After Bissell and Ritland had worked out the arrangements for theq

they then began tackling the
technical problems associated with the design configuration they had inherited
from WS-117L. The subsystem in point contemplated the use of the THOR
TRBM as the first stage booster and, as a second stage, Lockheed’s modification
of a rocket engine that had been developed by Bell Aircraft for take-off assist
and auxiliary power applications in the B-58 HUSTLER bomber. It was referred
to as the HUSTLER engine during the development phase of WS-117L but
soon came to be known as the AGENA—the name it bears today.

One of the very early CORONA plans called for spin stabilization of the pay-
load, with the camera scarning as the payload rotated. The contractors working
on this subsystem design were Lockheed on the space vehicle, and Fairchild
on the camera. The camera was to have a focal length of six inches, without
image motion compensation. Ground resolution was expected to be poor with
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. this short focal length, particularly if combined with the readout techniques
envisaged by WS-117L. .

Several important design decisions were implemented in this organizational
period of CORONA. Recognizing the need for resolution to meet the intelligence
objectives, it was concluded that physical film recovery offered the most prom-
ising approach for a usable photographic return in the interim time period. This
resulted in the addition to the design of a recovery pod or capsule with General
Electric selected as the recovery vehicle contractor. In retrospect, the decision
on film recovery would prove to be one of the most important made in U.S.
reconnaissance activities, in that all pboto reconnaissance systems developed
up to the current time have relied on physical recovery of film.

Another major decision for the new CORONA Program came in late March
1858, following a three-day conference in San Mateo, California, among rep-
resentatives of CIA, Air Force Ballisic Missile Division, Lockheed, General
Electric, and Fairchild. The discussion revealed that, while work was going
forward, the design was far from complete. The senior Lockheed representative
reported that they had investigated the possibility of building a satellite vehicle
shaped like a football, a cigar, or 2 sphere. They had finally decided, for the
original drawings at least, on a football-shaped pod slightly elongated at each
end to correct the center of gravity. There was discussion of the need for
immediate contractual arrangements with the various suppliers. Bissell remarked
that he was “faced with the problem at present of being broke™ and would need
estimates from all the suppliers as soon as possible in order to obtain the neces-
sary financing to get the program under way. The suppliers agreed to furnish
the required estimates by the following week. .

The project quickly began taking formal shape following that meeting. Within
a span of about three weeks, approval of the program and of its financing was
obtained, and the design of the payload configuration evolved into a concept
quite different from the spin-stabilized pod. It was at this point in late March
and early April 1958 that major complications had arisen in the technical design
of the Fairchild camera. Interest shifted to a competitive design submitted by
the Itek Corporation, a spin-off of Boston University. Itek proposed a longer
focal length camera scanning within an earth-center stabilized pod. The Itek
design was based on the principle of the Boston University Hyac camera. Bissell
recalls that he personally decided in favor of the Itek design, but only after
much agonizing evaluation. The decision was a difficult one to make because
it involved moving from a proven method of space vehicle stabilization to one
that was technically more difficult to accomplish. It did, however, standardize
on the 3-axis stabilization being pursued on the WS-117L. AGENA development,
and which has been a part of all subsequent photo reconnaissance systems.

Bissell's first project proposal, which was completed on 9 April 1958, requested
approval for concurrent development of both the Fairchild and the Itek systems,
with the Fairchild configuration becoming operational first and the Itek con-
figuration being developed as a follow-on system. Within two days, however,
Bissell had made the final decision to abandon the Fairchild spin-stabilized
configuration entirely. He rewrote the project proposal, taking note of the earlier
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configuration and giving his reasons for favoring the Itek approach (principally
the better resolution attainable, the lower overall cost, and the greater potential
for growth). The proposal was rewritten a second time, retaining the Itek con-
figuration but raising the cost estimate from _ to _ Of the
total estimated cost, (i rerresented “a rather asbitrary allowance™ for
12 each THOR boosters and Lockheed second stage vehicles, and was to be
financed by ARPA through the Air Force. The remaining QiR was for

by CIA of the pods containing the reconnaissance equip-
ment and the recoverable film cassettes.

The final project proposal was forwarded to Brigadier General Andrew ].
Goodpaster, the President’s Staff Secretary, on 16 April 1958 after having been
reviewed by Mr. Roy Johnson and Admiral John Clark of ARPA; Mr. Richard
Homer, Assistant Secretary of the Air Force for Research and Development;
Brigadier General Osmond Ritland, Vice Commander, Air Force Ballistic Mis-
sile Division; and Dr. James Killian, Special Assistant to the President for Science
and Technology. The proposal was approved, although not in writing. The only
original record of the President's approval reportedly was in the form of a
handwritten note on the back of an envelope by General C. P. Cabell, the
Deputy Director of Central Intelligence.

Although it may have been the original intent that CORONA would be
administered in a manner essentially the same as that of the U-2 program, it
actually began and evolved quite differently. It was a joint CIA-ARPA-Air Force
effort, much as the U-2 was a joint CIA-Air Force effort, but it lacked the
central direction that characterized the U-2 program. The project proposal
described the anticipated administrative arrangements, but it fell short of clarify-
ing the delineation of authorities. It noted that CORONA was being carried out
under the authority of ARPA and CIA with the support and participation of
the Air Force. CIA's role was further explained in terms of participating in
supervision of the technical development, especially as regards the actual

oo cqupmen. bandins ) QS
QR The vork statement prepared for Lockh e prime

contractor, on 25 April 1958 noted merely that technical direction of the pro-
gram was the joint responsibility of several agencies of the Government.

The imprecise statements of who was to do what in connection with CORONA
allowed for a range of interpretation. The vague assignments of responsibilities
caused no appreciable difficulties in the early years of CORONA when the joint
concern was primarily one of producing as promised, but they later (1963)
became a source of severe friction between CIA and the Air Force over respon-
sibility for conducting the program.

Bissell, the recognized leader of the early CORONA program, gave this
description of how the early program was managed:

The program was started in a marvelously informal manner. Ritland and
I worked out thé division of labor between the two organizations as we
went along. Decisions were made jointly. There were so few people involved
and their relations were so close that decisions could be and were made
quickly and cleanly. We did not have the problem of having to make

. FOP-SECREF~—




1. (Continued)

Judh Al LT ALCALT K EYHONLE L onisod

Corona TOPStCRET

compromises or of endless delays awaiting agreement. After we got fully or-
ganized and the contracts had been let, we began a system of management
through monthly suppliers’ meetings—as we had done with the U-2 Ritland
and I sat at the end of the table, and I acted as chairman. The group in-
cluded two or three people from each of the suppliers. We heard reports
of progress and ventilated problems—especially those involving interfaces
among contractors. The program was handled in an extraordinarily coopera-
tive manner between the Air Force and CIA. Almost all of the people
involved on the Government side were more interested in getting the job
done than in claiming credit or gaining control

The schedule of the program, as it had been presented to the CORONA
group at its meeting in San Mateo in late March 1958, called for a “count-down™
beginning about the first of July 1958 and extending for a period of 19 weeks.
It was anticipated that the equipment would be assembled, tested, and the first
vehicle launched during that 19-week period, which meant that the fabrication
of the individual components would have had to be completed by 1 July 1958.
By the time Bissell submitted his project proposal some three weeks later, it
had become apparent that the earlier tentative scheduling was unrealistic. Bissell
noted in his project proposal that it was not yet possible to establish a firm
schedule of delivery dates, but that it appeared probable that the first firing
could be attempted no later than June 1959.

It is pertinent to note here that there was no expectation in 1958 that CORONA
would still be operating over a decade later. The CORONA program got under
way initially as an interim, short-term, high-risk development to meet the intel-
ligence community’s requirements for area search photographic reconnaissance
pending successful development of other, more sophisticated systems planned for
WS-1171.. The original CORONA proposal anticipated the acquisition of only
12 vehicles, noting that at a later date it might be desirable to consider whether
the program should be extended—with or without further technological im-
provement.

Having settled on the desired configuration and having received Presidential
approval of the program and its financing, the CORONA management team
moved forward rapidly with the contractual arrangements. The team of con-
tractors for CORONA differed from the team on the WS.117L subsystem
as a consequence of selecting Itek’s earth-center stabilized approach. Itek was
brought in as one of the two major subcontractors to Lockheed (General Electric
being the other). However, to soften the financial blow to Fairchild, Itek was
made responsible for the design and development of the camera subsystem
with Fairchild producing the camera under subcontract to Itek. This contractor
team continued throughout the CORONA program, although later in the program,
the relationship was changed to that of associate contractors. The contractor
relationships on the CORONA program were as friendly and cooperative as any
that could have been set up, and this team dedication to the success of the pro-
gram is one of the primary reasons for the success the program enjoyed. The final
contractors were selected on 25 April 1958 and a work statement was issued
to Lockheed on that date. The contractors began systemns design on 28 April
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and completed them and submitted them for first review on 14 May. The designs
were frozen on 26 July. '

Thus, by mid-1958, the program was well down the road—on the contractors’
side—toward meeting the goal of a first launch no later than mid-1959. The
Government side, however, was running into difficulties. The first problem
was money, the second was cover, and the two were inextricably intertwined.
The t estimate for the 12-vehicle program had assumed that the
cost of the R boosters would be absorbed by the Air Force by diverting
them from the cancelled WS-117L subsystem. That assumption proved to be
incorrect. An-additional (i had to be found to pay for the 12 THORs.
Further, it had been decided that an additional four launch vehicles would
be required for testing of launch, orbit, and recovery procedures and that an
additional three would be required for biomedical launches in support of the
CORONA cover story. ARPA could not see its way clear to making Defense
Department funds available merely for testing or for cover support when there
were other DoD space programs with pressing needs for money. Consequently,

CORONA management had to go back to the President for approval of a revised
estimate.

By August 1958, it had also become apparent to the project’s managers that
the original, but as yet unannounced, cover story conceived for the future
CORONA launchings (an experimental program within the first phase of WS-
117L) was becoming increasingly untenable. WS-117L. had by then become the
subject of fairly widespread public speculation identifying it as a military
reconnaissance program. It was feared that linking CORONA to WS-117L in any
way would inevitably place the reconnaissance label on CORONA, and—given
the hostility of the internationa} political climate to overflight reconnaissance—
there was the risk that the policy level of govenment might cancel the program
if it should be so identified. Some other story would have to be contrived
that would dissociate CORONA from WS-117L and at the same time account
for multiple launchings of stabilized vehicles in low polar orbits and with payloads
being recovered from orbit.

It was decided, therefore, to separate the WS-117L photo reconnaissance
program into two distinct and ostensibly unrelated series: one identified as
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DISCOVERER (CORONA - THOR boost) and the other as SENTRY (later
known as SAMOS-ATLAS boost). A press release announcing the initiation
of the DISCOVERER series was issued on 3 December 1958 identifying the
initial launchings as tests of the vehicle itself and later launchings as explorations
of environmental conditions in space. Biomedical specimens, including live
animals, were to be carried into space and their recovery from orbit attempted.

The new CORONA cover concept, from which the press release stemmed,
called for a total of five biomedical vehicles, and three of the five were com-
mitted to the schedule under launchings three, four, and seven. The first two
were to carry mice and the third a primate. The two uncommitted vehicles
were to be held in reserve in event of failure of the heavier primate vehicle.
In further support of the cover plan, ARPA was to develop two radiometric
payload packages designed specifically to study navigation of space vehicles
and to obtain data useful in the development of an early warning system (the
planned NN - It might be noted here that only one of the
three planned animal-carrying missions was actually attempted (as DISCOV-
ERER III), and it was a failure. ARPA did develop the radiometric payload
packages, and they were launched as DISCOVERERs XIX and XXI in late 1960
and early 1961.

The photo reconnaissance mission of CORONA necessitated a near-polar orbit,
by launching either to the north or to the south. There are few otherwise suitable
areas in the continental United States where this can be done without danger
that debris from an early in-flight failure could fall into populated areas. Cooke
Air Force Base® near California’s Point Arguello met the requirement for down-
range safety, because the trajectory of a southward launch from there would
be over the Santa Barbara channel and the Pacific Ocean beyond. Cooke was a
natural choice, because it was the site of the first Air Force operational missile
training base and also housed the 672nd Strategic Missile Squadron (THOR).
Two additional factors favored this as the launch area: the manufacturing facili-
ties and skilled personnel required were in the near vicinity, and a southward
launch would permit recovery in the Hawaii area by initiating the ejection/
recovery sequence as the satellite passed over the Alaskan tracking facility.

Unlike the U-2 flights, launchings of satellites from U.S. soil simply could not
be concealed from the public. Even a booster as small as the THOR (small,
that is, in comparison with present-day space boosters) launches with a thunder-
ous roar that can be heard for miles; the space vehicle transmits telemetry

. that can be intercepted; and the vehicle can be detected in orbit by radar.skin-
track. The fact of a launch could not be concealed, but maintenance of the
cover story for the DISCOVERER series required that the launchings of the
uniquely configured photographic payloads be closed to observation by un-
witting personnel. Vandenberg was excelilent as a launch site from many stand-
points, but it had one feature that posed a severe handicap to screening the
actual launches from unwanted observation: the heavily traveled Southem
Pacific railroad passes through it. The early launches from Vandenberg had to

——————

*Cooke AFB was renamed Vandenberg AFB in October 1958.
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be timed for early afternoon,* and the Southern Pacific schedule broke this period
into a series of launch windows, some of which were no more than a few
minutes between trains. Throughout its existence, the CORONA program at
Vandenberg was plagued by having to time the launches to occur during one of
the intervals between passing trains.

The planned recovery sequence involved a series of maneuvers, each of which
had to be executed to near-perfection or recovery would fail. Immediately after
injection into orbit, the AGENA vehicle was yawed 180 degrees so that the
recovery vehicle faced to the rear. This maneuver minimized the control gas
which would be required for re-entry orientation at the end of the mission, and
protected the heat shield from molecular heating, a subject of considerable
concern at that time. (Later in the J-3 design when these concerns had diminished,
the vehicle would be flown forward until re-entry.) When re-entry was to take
place, the AGENA would then be pitched down through 60 degrees to position
the satellite recovery vehicle (SRV) for retro-firing. Then the SRV would be
separated from the AGENA and be spin-stabilized by firing the spin rockets to
maintain it in the attitude given it by the AGENA. Next the retro-rocket would
be fired, slowing down the SRV into a descent trajectory. Then the spin of the
SRV would be slowed by firing the de-spin rockets. Next would come the
separation of the retro-rocket thrust cone followed by the heat shield and the
parachute cover. The drogue (or deceleration) chute would then deploy, and
finally the main chute would open to lower the capsule gently into the recovery
area. The primary recovery technique involved flying an airplane across the top
of the descending parachute, catching the chute or its shrouds in a trapeze-like
hook suspended beneath the airplane and then winching the recovery vehicle
aboard. C-119 Aircraft were initially used with C-130 aircraft replacing them
later in the program. The recovery vehicle was designed to float long enough,
if the air catch failed, for a water recovery by helicopter launched from a surface
ship.

While the vehicle was still in the construction stage, tests of the air recovery
technique were conducted by the 6593rd Test Squadron—with disheartening
results. Of 74 drops using personnel-type chutes, only 49 were recovered. Using
one type of operational drop chute, only four were recovered out of 15 dropped,
and an average of 1.5 aircraft passes were required for the hook-up. Eleven
drops with another type of operational chute resulted in five recoveries and an
average of two aircraft passes for the snatch. Part of the difficulty lay in weak
chutes and rigging, and in crew inexperience. The most serious problem, however,
was the fast drop rate of the chutes. Parachutes that were available to support
the planned weight of the recovery vehicle had a sink rate of about 33 feet per
second. What was required was a sink rate approaching 20 feet per second so
that the aircraft would have time to make three or four passes if necessary
for hook-up. Fortunately, by the time space hardware was ready for launching,

*The early THOR-AGENA combination limited film to encugh for a 24-hour mission of
17 orbits, seven of which would cross denied territory. Requirements for daylight recovery
and for daylight passage over denied areas with acceptable sun angles dictated the afternoon
launch time. .
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a parachute had been developed with a sink rate slow enough to offer a reasonable
chance of air recovery.

The launch facilities at Vandenberg AFB were complete, and the remote
tracking and control facilities which had been developed for WS-117L were
ready for the first flight test of a THOR-AGENA combination in January 1959.
The count-down was started for a launch on the 21st; however, the attempt
aborted at Jaunch minus 60 minutes. When power was applied to test the AGENA
hydraulic system, certain events took place that were supposed to occur in flight
but not while the vehicle was still sitting on the launch pad. The explesive bolts
connecting the AGENA to the THOR detonated, and the ullage rockets* fired.
The AGENA settled into the fairing attaching it to the THOR and did not fall
to the ground, but appreciable damage was done.

A program review conference was held in Palo Alto two days after the launch
failure to examine the possible causes of the abort and to assess its impact
on the planned CORONA launch schedule. Fortunately, the problem was quickly
identified and easily corrected, and it was felt that the system was ready for
test launches at the rate of about one per month. -

At the review conference, General Electric surfaced a new problem having to do
with the stability of the nose cone during re-entry. The cone was designed
for a film load of 40 pounds, but the first missions would be'able to carry only
20 pounds. CE rcported that about three pounds of ballast would have to be
carried in the forward ¢nd of the cone to restore stability. The program officers
decided to add an instrument package as ballast, either for diagnostic purposes
or for support of the biomedical cover story, thus converting what could have
been dcad weight into a net plus for the test program.

The test plan contemplated arriving at full operational capability at a relatively
early date through sequential testing of the major components of the system—
beginning with the THOR-AGENA combination alone, then adding the nose
cone to test the ejection/re-entry/recovery sequence, and finally installing a
camera for a full CORONA systems test. Just how much confidence the project

_planners had in the imminence of success cannot now be discovered; however,
if the confidence factor was very high at the start, it must soon have begun
to wane. Beginning in February 1959 and extending through June 1960 an even -
dozen launches were attempted, with eight of the vehicles carrying cameras, and
all of them were failures; no film capsules were recovered from orbit. Of the
eight camera-carrying vehicles, four failed to achieve orbit, three experienced
camera or film failures, and the eighth was not recovered because of a malfunction
of the re-entry body spin rockets. These summaries of the initial launch attempts
illustrate the nature and dimensions of the problems for which solutions had
to be found.

*Ullage rockets are small solid propellant rockets attached to the AGENA. These rockets
are fired just prior to ignition of the AGENA engine after its separation from the THOR
to insure that the liquid AGENA propellants are pushed against the bottom of the tanks
so that proper flow into the pumps will occur.
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DISCOVERER 1

The on-pad failure of 21 January was not assigned a number in the DIS-
COVERER series. DISCOVERER 1 was launched on 28 February 1959 with a
light engineering payload as a test of THOR-AGENA performance. No recovery
was planned. For a time there was uncertainty as to what had happened to it
because no' radio signals were received. At the time, it was believed to have
obtained orbit with speculation that the protective nose cone over the antennas
was ejected just before the AGENA fired and that the AGENA then rammed
into the nose cone, damaging the antennas. Today, most people believe the
DISCOVERER I landed somewhere near the South Pole.

'DISCOVERER 1II

The second vehicle was launched on 13 April 1959. Orbit was officially
announced about two hours later, along with a statement that the capsule carried
a lightweight biomedical payload (as indeed it did). The Air Force reported on
15 April that plans to recover the capsule near Hawaii had been abandoned
and that the capsule might descend somewhere in the Arctic. The announcement
slightly understated the known facts. The capsule had ejected on the 17th orbit
as planned, but a timing malfunction (actually a human programming error)
had caused the ejection sequence to be initiated too early. The capsule was down,
probably somewhere in the near-vicinity of the Spitsbergen Islands north of
Norway. In fact, there were later reports that the falling capsule had actually
been seen by ‘Spitsbergen residents. The Air Force announced on the 16th that
the Norwegian government had authorized a search for the capsule which would
begin the following day. Planes scoured the area, and helicopters joined the
search on the 20th. Nothing was found, however, and the search was abandoned

DISCOVERER 1I

Much publicity attended the launching of DISCOVERER III: some of it
planned and some uplanned (and unwanted). This was the first (and only)
DISCOVERER flight to carry animals: four live black mice. Black mice were
chosen in order to ascertain the possible hair-bleaching effects of cosmic rays.
The mice were members of the C-57 strain, a particularly rugged breed. They
had been “trained,” along with 60 other mice, at.the Air Forces Aeromedical
Field Laboratory at Holloman AFB. They were seven to ten weeks old and
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weighed slightly over an ounce apiece. A three-day food supply was provided,
which consisted of a special formula containing peanuts, oatmeal, gelatin, orange
juice, and water. Each mouse was placed in a small individual cage about twice
its size, and each had a minuscule radio strapped to its back to monitor the
cffects of the space trip on heart action, respiration, and muscular activity.

The lift-off on 3 June 1959 was uneventful, but, instead of injecting approxi-
mnately horizontally into orbit, the AGENA apparently fired downward, driving
the vehicle into the Pacific Ocean and killing the mice. Looking back on the
mission, the attempt to orbit the mice seems to have been jinxed from the very
beginning.

Just before the first try at Jaunch, telemetry indicated a lack of mouse activity.
It was thought at first that the little fellows were merely asleep, so a technician
was sent up in a cherry-picker to arouse them. He banged on the side of the
vehicle and tried catcalls, but to no avail. When the capsule was opened, the
mice were found to be dead. The cages had been sprayed with krylon to cover
rough edges; the mice had found it tastier than their formula; and that was that.

“The Mouse That Poured”

The second try at launch several days later, with a back-up mouse “crew,”
was a near-abort when the capsule life cell humidity sensor suddenly indicated
100 percent relative humidity. The panic button was pushed, and troubleshooters
were sent up to check. They found that when the vehicle was in a vertical position
the humidity sensor was directly beneath the cages, and it did not distinguish
between plain water and urine. The wetness dried out after a while, all was
forgiven, and the vehicle was launched—unhappily into the permanent 100
percent moisture environment of the Pacific Ocean.

Also, the timing of the launch was unfortunate. The monkeys, Able and
Baker, had survived a 300-mile flight in a JUPITER nose cone on 29 May in
connection with another, unrelated test program. However, Able died during
minor surgery on 3 June to remove an electrode that had been implanted under
his skin. (This was the date of the DISCOVERER III launch.) The British
Society Against Cruel Sports made a formal protest to the U.S. Ambassador,
and the press raised quite a stink about the fatal mice flight—comparing it
unfavorably with the Russians’ successful launching of the dog, Laika, in
SPUTNIK II back in November 1957, and demanding that orbit and recovery
procedures be perfected before attempting further launches of mice or monkeys.

DISCOVERERS IV-Viil

DISCOVERER 1V on 25 June 1959 was the first to carry a camera and thus
the first true CORONA test, but the payload did not go into orbit. DISCOVERER
V, again with a camera, attained orbit but the temperature inside the spacecraft
was abnormally low and the camera failed on the first orbit. The recovery

~FOP-SEEREF o

17




1. (Continued)

Fer-seener Corona

capsule was ejected at the proper time, but never showed up; early in 1960 it
was discovered in a high near-polar orbit with an apogee of 1,058 miles. Failure
of the spin rocket had caused the retro-rocket to accelerate rather than de-boost
the package. DISCOVERER VI went into orbit six days later, but the camera
failed on the second revolution, and the retro-rocket failed on the recovery
attempt.*

DISCOVERER VII on 7 November did not go into orbit. DISCOVERER VIII
on 20 November went into an eccentric orbit with an apogee of 913 miles, and
the camera failed again. The recovery vehicle was ejected successfully, but the
parachute failed to open.

It had become plain by the end of November 1953 that something (or, to be
more precise, many things) had to be done to correct the multiple failures that
were plaguing the CORONA system. Eight THOR-AGENA combinations and
five cameras had been expended with nothing to show for the effort except
accumulated knowledge of the system’s weaknesses. The project technicians
knew what was going wrong, but not always why. Through DISCOVERER VIII,
the system had experienced these major failures:

One misfired on the launch pad.

Three failed to achieve orbit.

Two went into highly eccentric orbits.

One capsule ejected prematurely.

Two cameras operated briefly and then failed.
One camera failed entirely.

One experienced a retro-rocket malfunction.
One had very low spacecraft temperature.

A panel of consultants reviewed the various failures and their probable causes
and concluded that what was needed most was “qualification, requalification, and
multiple testing of component parts™ before assembling them and sending them
aloft. This called for more money. Accordingly, Bissell submitted a project
amendment to the DDCI on 22 January 1960 asking approval of nearly (I
additional to cover the costs of the testing program. He apologized to General
Cabell for submitting a request for funds to pay for work that was already
under way: “Although such a sequence is regrettable, there has been con-

*One of these early launches tested a system for concealing the tell-tale payload doors from
inquisitive eyes near the launch pad. The scheme was to cover them with paper, fastened
over two lengths of piano wire with pingpong balls at the front end. The air flow at launch
would use the pingpong balls and wire as “ripcords™ to strip away the paper. The idea
was tested on the side of a sports car simulating launch velocity as nearly as possible on
the Bayshore Freeway late one evening. The test proved that the ripcords worked, and that
Freeway patrolmen could overhaul a vehicle going only 80 m.ph. Unfortunately, the ripcords
malfunctioned on the next actual launch, and there was no consensus for another test round
with the Freeway police.
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Jderable confusion in this program as to what the amount of the overruns would
be and this has made it difficult to obtain approvals in an orderly fashion in
advance.”

As of the fall of 1959, major problems remained to be solved in achieving
an acceptable orbit, in camera functioning, and in recovering the film capsule.
These were the more serious of the specific failures that were occupying the
attention of the technicians:

The AGENA vebicle was designed for use with both the THOR and the
ATLAS boosters. The ascent technique used by the AGENA vehicle was
essentially the same in both combinations, but there were significant dif-
ferences in the method of employing the booster. In the CORONA program,
in order to conserve weight, the THOR booster followed a programmed
trajectory using only its autopilot. Also, the THOR thrust was not cut off
by command at a predetermined velocity (as in the ATLAS); instead, its
fuel burned to near-exhaustion. This relatively inaccurate boosting profile,
coupled with the low altitude of CORONA orbits, required great precision
in the orbital injection. At a typical injection altitude of 120 miles, an
angular error of plus or minus 1.1 degrees or a velocity deficit of as little
as 100 feet per second would result in failure to complete the first orbit.
This had happened repeatedly. Lasting relief from this problem lay some
distance in the future: 2 more powerful AGENA was being developed, and
the weight of instrumentation for measuring in-flight performance on the
early flights would be reduced on later operational missions. The short-
term remedy lay in a drastic weight-reduction program. This was carried
out in part (literally, it is said) by attacking surplus metal with tin snips
and files.

The system was designed to operate without pressurization {again to
conserve weight), and the acetate base film being used was tearing or
breaking in the high vacuum existing in space and causing the camera to
jam. A solution for this problem was found in substituting polyester for
acetate base film. The importance to the reconnaissance programs of this
achievement by Eastman Kodak in film technology cannot be overempha-
sized. It ranks on a level with the development of the film recovery capsule
itself. The first orbital flight in which the camera was operated with
polyester film was DISCOVERER X1 (Mission 9008) in April 1960. Although
recovery was not successful, one of the major space reconnaissance problems
had been solved.

The equipment was built to work best at an even and predetermined tem-
perature. To save weight, only passive thermal control was provided. The
spacecraft’s internal temperature had varied on the flights thus far, and
it was much lower than desired on one flight. An interim solution for this
problem was found in varying the thermal painting of the vehicle skin.

The spin and de-spin rockets used to stabilize the recovery vehicle during
re-entry had a tendency to explode rather than merely to fire. Several had
blown up in ground tests. A solution was found in substituting cold gas
spin and de-spin rockets.
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One of the most intractable problems, which was to persist for many
months, was that of placing the satellite recovery vehicle (SRV) into a -
descent trajectory that would terminate in the recovery zone. This required
ejecting the SRV from the AGENA at preciscly the right time, and de-
celerating it by retro-rocket firing to the correct velocity and at a suitable
angle. There was very little margin for error in this phase: each one-second
error in ejection timing could shift the recovery point five miles; a retro-
velocity vector error of more than ten degrees would cause the capsule to
miss the recovery zone completely.

One might ask why the CORONA program officers persisted in the face of
such adversity. The answer lay in the overwhelming intelligence needs of the
period. The initial planning of CORONA began at a time when we did not know
how many BEAR and BISON aircraft the Soviets had, whether they were
introducing a new and far more advanced long range bomber than the BISON,
or whether they had largely skipped the build-up of a manned bomber force in
tavor of missiles. There had been major changes in intelligence estimates of Soviet
nuclear capabilities and of the scope of the Sovict missile program on the basis
of the results of the relatively small number of U-2 missions approved for the
summer of 1957. However, by 1959, the great “missile gap™ controversy was very
much in the fore. The Soviets had tested ICBM’s at ranges of 5,000 miles, proving
they had a capability of building and operating them. What was not known was
where they were deploying them operationally, and in what numbers. In the
preparation of the National Intelligence Estimate on guided missiles in the fall
of 1959, the various intelligence agencies held widely diverse views on Sovict
missile strength. Nineteen Sixty ushered in an election year in which the missile
gap had become a grave political issue, and the President was scheduled to meet
with Soviet leaders that spring without—it appeared—the benefit of hard
intelligence data. The U-2 had improved our knowledge of the Sovict Union,
but it could not provide area coverage and the answers to the critical questions,
and it was increasingly becoming less an intelligence asset than a political liability.
It was judged to be only a matter of time until one was shot down—uwith the
program coming to an end as an almost certain consequence.

DISCOVERERS 1X-XlI

A standdown was in effect in CORONA from 20 November 1959 until 4 Feb-
ruary 1960 to allow time for intensive R&D efforts to identify and eliminate the
causes of failure. On 4 February, DISCOVERER IX was launched and failed to
achieve orbit.

The first recovery of film from a CORONA vehicle occurred with the launching
of DISCOVERER X on 19 February 1960, but in a manner such that no one
boasted of it. The THOR booster rocket began to fishtail not long after it left the
launch pad and was destroved by the range safety officer at 52 seconds after lift-

o ~FOP~-Ghehhbln-

20



1. (Continued)

5. i . T Al CAY KWEVYIIOLE Lo 'l

Corona ' “FOP—SECRET

oft. The pavioad came down about a mile from Pad 5, was located by helicopter,
and the recovery was made by a crew that rode to the scene by Jeep.®

DISCOVERERs VI through X carried only a quarter of a load of film (10
pounds) to permit the carrying of additional instrumentation for testing vehicle
performance. DISCOVERER XI was Jaunched on 15 April 1960 carrving a camera
and 16 pounds of film. A reasonably good orbit was achieved (380 miles at apogec
and 109.5 miles at perigee), and the camera operated satisfactorily.** All of the
film was exposed and transferred into the recovery capsule. Unfortunately, the
problem of the exploding spin rockets, which had been observed in ground tests,
occurred during the recovery sequence, and the payload was lost.

Another standdown—a major one—was imposed following the failure of
DISCOVERER XI. As of mid-April 1960, there had been 11 launches and one
abort ‘on pad. Seven of the launches achieved orbit, but no capsules had been
recovered. DISCOVERER XII was planned as a diagnostic flight—without
camera payload—heavily instrumented to determine precisely why recovery of
capsules had failed previously. The vehicle was launched on 29 June 1960, but
the ACENA failed to go into orbit.

DISCOVERER Xlll—Partial Success

The next flight, on August 1960, was launched as a repeat of the no-orbit
DISCOVERER XII diagnostic flight, without camera and film. The vchicle was
launched and successfully inserted into orbit. The recovery package was ejected
ou the 17th orbit, and retro-firing and descent were normal-—except that the
capsule came down well away from the planned impact point. The nominal impact
area was approximately 250 miles south of Honolulu where C-119 and C-130
aireraft circled awaiting the capsule’s descent. The splash-down occurred about
330 miles northwest of Hawaii. The airplanes were backed up by surface ships
deployed in a recovery zone with a north-south axis of some 250 miles and an
cast-west axis extending about 350 miles to cither side of the expected impact
point. Although bevond the range of the airborne recovery aircraft, the DIS-
COVERER XIII capsule descended near enough to the staked-out zone to permit
an attempt at water recovery. A ship reached the scene beforc the capsule sank

*This was one of the few launch failures for the remarkable Douglas team which prepared
the THOR boosters at Vandenberg Air Force Base. The early CORONA launches provided
many exciting moments for the Douglas crew, however. Several of the crew were holdovers
from the V-2 “broomlighters,” who on V-2 launch days would actually ignite reluctant rocket
‘engines with kerosene-soaked brooms. At Vandenberg AFB they did not have to resort to this
tactic, but they were required on numerous occasions to return to the launch pad as late as
T minus 15 seconds to unfreeze valves with the touch of a sledgehammer. Other members
of the blockhouse crew would marvel as the “Douglas Daredevils” would race their vehicles
in reverse the entire way from the launch pad to the blockhouse, arriving just as ignition would
begin.

**This was the first mission on which the camera operated successfully throughout the
mission, primarily because of the change from acetatc base to polyester base film.
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and fished it out of the ocean. Much of the credit for the success was attributed
to the inauguration (on the unsuccessful DISCOVERER Xl launch) of the
cold gas spin and de-spin system.

For the first time ever, man had orbited an object in space and recovered it.
This American space “first” beat the Russians by just nine days. The Soviets
had tried to recover SPUTNIK IV the previous May but failed when the recovery
capsule ejected into a higher orbit. They did succeed in de-orbiting and
recovering SPUTNIK V carrying the dogs, Belka and Strelka, on 20 August 1960.

Arrangements were made for extensive publicity concerning this success in
recovering an object from orbit—in large measure to support the cover story
of DISCOVERER/CORONA as being an experimental space series. News photos
were released of the lift-off from Vandenberg, of the capsule floating in the
ocean, and of the recovery ship Haiti Victory. President Eisenhower displayed
the capsule and the flag it had carried to the press, and it was later placed on
exhibit in the Smithsonian Institution for public viewing.

In anticipation of tke first recovery being a reconnaissance mission, a plan had
been developed under which the capsule would be switched in transit through
Sunnyvale. Since DISCOVERER XIII was a diagnostic flight, the project office
was spared the necessity of executing a clandestine switch of capsules prior
to shipment to Washington, and the President and Smithsonian received the
actval hardware from the first recovery.

We have all watched television coverage of the U.S. man-in-space programs
with the recovery of astronauts and capsules after splash-down in the ocean.
A helicopter flies from the recovery ship to the floating capsule and drops
swimmers to attach a line to the capsule. After the astronauts are removed, the
helicopter hoists the capsule from the water and carries it to the recovery ship.
What most of us don't realize is that the recovery technique was develaped for

. and perfected by the CORONA program as a back-up in event of failure

of the air catch.

DISCOVERER XIV~—Full Success

Success! !} DISCOVERER XIV was launched on 18 August 1960, one week
after the successful water recovery of the DISCOVERER XIII capsule. The
vehicle carried a camera and a 20-pound load of film. The camera operated
satisfactorily, and the full load of film was exposed and transferred to the recovery
capsule. The AGENA did not initially position itself in orbit so as to permit
the recovery sequence to occur. It was on the verge of tumbling during the first
few orbits, and an excessive quantity of gas had to be used in correcting the
situation. Fortunately, vehicle attitude became stabilized about midway through
the scheduled flight period, thus relieving the earlier fear that recovery would
be impossible. The satellite recovery vehicle was ejected on the 17th pass, and
the film capsule was recovered by air snatch.

Captain Harold E. Mitchell of the 6593rd Test Squadron, piloting a C-119
(flying boxcar) called Pelican 9, successfully hooked the descending capsule on
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his third pass.* Upon armval at Hickham Air Force Base, Hawaii, with his prize,
Captain Mitchell was decorated with the Distinguished Flying Cross, and mem-
bers of his crew were awarded the Air Medal for their accomplishments.

The film was flown to the

for development and was then delivered to PIC (now known as
NPIC) for readout and reporting. The resolution was substantially lower than
that obtainable from the U-2, but the photography had intelligence value, and it
covered areas of the USSR which the U-2 had never reached. This one satellite
mission, in fact, yielded photo coverage of a greater area than the total produced
by all of the U-2 missions over the Soviet Union. The only major deficiencies
in the photography were plus and minus density bars running diagonally across
the format. Some were due to minor light leaks, and others were the result of
electrostatic discharge known as corona. These marks showed that the program
security officer had had great insight when be named the program. There are
two types of corona markings, 2 glow which caused the most difficulty, and a
dendritic discharge which is more spectacular in appearance.

A press release announced the success of the mission but naturally made no
mention of the real success: the delivery of photographic intelligence. The
announcement noted that the satellite had been placed into an orbit with a 77.6
degree of inclination, an apogee of 502 miles, 2 perigee of 116 miles, and an
orbital period of 94.5 minutes. A retro-rocket had slowed the capsule to re-entry
velocity, and a parachute had ‘been released at 60,000 feet. The capsule, which
weighed 84 pounds at recovery, was caught at 8,500 feet by a C-119 airplane on
its third pass over the falling parachute.

Progress and Problems

The program officers did not take the success of DISCOVERER XIV to mean
that their problems with the system were at an end, but many of the earlier
difficulties had been surmounted. The orbital injection technique had been
improved to a level at which vehicles were repeatedly put into orbit with in-
jection angle errors of less than four-tenths of a degree. The timing of the initia-
tion of the recovery sequence had been so refined that ejection of the DIS-
COVERER XI SRV occurred within five seconds of the planned time. Parachute
deceleration and air catch of the capsule had been accomplished repeatedly with
test capsules dropped from high-altitude balloons. The last two cameras placed
in orbit had operated well.

There were other critical problems, however, that remained to be solved.
Foremost among them at the time was that of consistently achieving the correct
retro-velocity and angle of re-entry of the recovery vehicle. The DISCOVERER

*Mitchell had been patrolling the primary recovery zone for DISCOVERER X111, which
was fished from the water by a recovery ship after Mitchell's plane missed it. The Air Force,
pride stung, assigned Mitchell to the boondocks some 500 miles downrange for DISCOVERER
XIV. The capsule overshot the prime recovery area, where three aircraft were chasing the
wrong radar blip. When Mitchell first tried to report his catch, he was told to keep off
the air in order not to interfere with the recovery operation.
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X1V capsule was the only one thus far that had descended in the designated
impact zone. This was a problem that was to receive major attention during
the next few weeks.

Four more cameras were launched within the next four months, with one
success and three failures. DISCOVERER XV was sent aloft on 13 September.
. The vehicle was successfully inserted into orbit, and the camera functioned
properly. However, the recovery vehicle re-entered at the wrong pitch attitude,
causing the capsule to come down outside the recovery zone and demonstrating
that the technicians’ concemn over the retro-firing sequence was well founded.
The capsule was located, but it sank before a recovery ship could reach it.
DISCOVERER XVI was launched on 26 October, but the AGENA failed to go
into orbit because of a malfunction of a timing device.

The first ten camera-equipped vehicles carried what was known as the
C camera: a single, vertical-looking, reciprocating, panoramic camera that exposed
the film by scanning at a right angle to the line of flight. DISCOVERER XVI
carried the first of a new series of cameras known as the C Prime (C’). The C’
differed only slightly from the original C configuration and was essentially little
more than 2 follow-on procurement of the C camera.

The DISCOVERER XVII mission was launched on 12 November and went
the full route through successful air catch—except for one mishap: the film
broke after 1.7 feet of the acetate base leader had fed through the camera. There
is an inconsistency in the records on this and the succeeding mission. The press
release concerning this mission announced that the AGENA B, a more powerful
second-stage engine, was used for the first time; the project files record the first
use of the B vehicle on the following mission. In either event, it was the first of
the two-day missions. The capsule was recovered on the 31st orbit.

DISCOVERER XVIII was launched on 10 December 1960 carrying 39 pounds
of film. Orbit was achieved, and the camera worked well, exposing the entire
film load. The recovery vehicle was ejected on revolution number 48 after three
days in orbit, and the capsule was retrieved by air snatch. This was the first
successful mission employing the C’ camera and the AGENA B second stage.
There was fogging on the first, second, and last frame of each photo pass due
to mirror light leaks, but image quality was otherwise as good as the best from
DISCOVERER XIV.

CORONA in 1961

Of the next ten launches, extending through 3 August 1961, only four were
CORONA missions. DISCOVERERs XIX and XXI carried radiometric payloads
in support of the CORONA cover story, and they were not intended to be
recovered. DISCOVERER XXI included an experiment that was to be of major
significance in the later development of CORONA and other space programs:
the AGENA engine was successfully restarted in space.

There was another “first”™ during these 1961 launches. When the film wis
removed from one of the capsules, the quality assurance inspector found three
objects that should not have been there: two quarters and a buffalo nickel. Early
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capsules had contained a flag, so that there would be one to present to President
Eisenhower after the first successful recovery. This had apparently inspired
program personnel at Vandenberg to make their own payload additions during
flight preparation. The Washington program office sent a sharply worded message
to the West Coast project office charging it with responsibility for ensuring that
the practice of souvenir-launching be stopped. (Years later NASA would find
itself in the same position after the Apollo moon flights.)

DISCOVERER XX was the first of a dozen launches extending over a period
of three years camrying mapping cameras, a program sponsored by the U.S.
Army, which the President had approved for inclusion within the CORONA
project. The purpose of the mapping program, which was known as ARGON,
was to obtain precise geodetic fixes and an extension of existing datum planes
within the Soviet Union. DISCOVERER XX was a bust on a number of counts:
the camera failed; there were no shutter firings; and the orbital programmer
malfunctioned. This last-named failure led to an important change in control
procedures for CORONA. On this and all prior flights the recovery sequence
was initiated automatically by an ejection command cut into the program tape.
The program timer failed temporarily on orbit 31 of this mission, causing the
entire sequence to be about one-half cycle out of phase. The automatic initjation
of the recovery sequence was eliminated from the program tape on subsequent
missions. Thereafter, the positive issuance of an injection command was required.

Of the four CORONA missions attempted between December 1960 and August
1961, two did not go into orbit as a consequence of AGENA failures, and two
were qualified successes. DISCOVERER XXV was launched on 16 June and
exposed its full load of film. The air catch failed, but the back-up water recovery
was successful. The camera failed on revolution 22 of DISCOVERER XXVI,
which was launched on 7 July, but about three-quarters of the film was exposed
and was recovered by air catch.

Going into August 1961 a total of 17 camera-carrying CORONA missions
had been attempted, and usable photography had been recovered from only
four of them. These four successful missions, however, had yielded plottable
coverage of some 13 million square miles, or nearly half of the total area of
mterest.

Camera Improvements

The first substantial upgrading of the CORONA camera system came with the
introduction in August. 1961 of the C Triple Prime (C’'’’) camera. The original
C camera was a scanning panoramic camera in which the camera cycling rate
and the velocity-over-height ratio were constant and were selected before launch-
ing. Image motion. compensation was fixed mechanically to the velocity-over-
height ratio. A brief explanation of these terms may be helpful in understanding
the nature of the problems with which the camera designers had to cope.

A means must be provided for matching the number of film exposures
in a given period of time (camera cycling rate) with the varying ratio
between vehicle altitude and velocity on orbit ( velocity-over-height) so that
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the ground area is photographed in a series of swaths with neither gaps
nor excessive overlapping in the coverage.

If the subject moves just as a snapshot is taken with a hand-held camera,
and if the camera shutter speed is not fast enough to “stop” the motion,
the photographic image will be smeared. To a camera peering down from
an orbiting CORONA space vehicle, the earth’s surface appears to be passing
beneath the camera at a speed of roughly five miles per second. A camera
photographing the earth’s surface from a satellite moving at that speed
would yield smeared photography if some means were not provided for
stopping the relative motion. The technique used in accomplishing this is
known as image motion compensation.

The C Triple Prime was the first camera built totally by the Itek Corporation.
The C’ '/ was also a reciprocating camera with a rotating lens cell, which exposed
the film during a segment of its rotation. The new camera had a larger aperture
lens, an improved film transport mechanism, and a greater flexibility in command
of camera and vehicle operations—especially as regards control of the velocity-
over-height factor. The larger aperture lens permitted use of slower film
emulsions, which, combined with the improved resolving power of the lens
itself, offered the prospect of resolution approximately twice as good as the
C and C' cameras.

The first C’'*’ camera system with a 39-pound film load was launched on 30
August 1961. The mission was a success, with the full film load being transferred
and with ejection and recovery occurring on the 32nd orbit. All frames of the
photography however, were out of focus. The cause was identified and was
corrected by redesigning the scan head. Seven more missions were launched
during the last four months of 1961, three with the C’' camera and four with the
C’’’. Six of them attained orbit, and the cameras operated satisfactorily on all
six. Film was recovered from four of the missions. The last of the four, which
carried a C'’‘ camera system, was rated the best mission to date. It also had a
cover assignment to carry out: the injection of a secondary satellite, dubbed
OSCAR (orbital satellite carrying amateur radio), into a separate orbit. OSCAR
was 2 small radio satellite broadcasting a signal on 145 megacycles for pick-up
by amateurs as an aid in the study of radio propagation phenomena.

Slowly but surely the bugs were being worked out, but it seemed that just
as one was laid to rest another arose to take its place. Perhaps what was actually
happening was that various sets of problems existed simultaneously, but the im-
portance of some of them was masked by others. The elimination of a particular
problem made it possible to recognize the significance of another. The recent
successes had resulted largely from correcting weaknesses in the payload portion
of the system. At the same time, difficulties in the AGENA vehicle began to
surface. Of the last seven missions in 1961, four experienced on-orbit difficulties
with the AGENA power supply or control gas system.

Power system components for general use in satellite systems were designed,
developed, and tested in the CORONA program. Foremost among those com-
ponents were the static electronic inverters used to convert direct current
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battery energy into the various alternating current voltages required by the
other subsystems. Static inverters, which were first flown aboard CORONA
vchicles, were considered essential, because they had half the weight and double
the efficiency of their rotary counterparts. Unfortunately, they are rather tem.
peramental gadgets. The history of inverter development had been marked
by high failure rates in system checkouts on the ground. Despite the lessons
that had been learned and the improvements in circuit design that resulted from
them, the recent on-orbit power failures demonstrated a need for further research
and development.

The Last DISCOVERER

The AGENA failed on DISCOVERER XXXVII, launched on 13 January 1962,
and the payload did not go into orbit. It was the last mission to carry the C'’’
camera system, and with it the DISCOVERER series came to an end. After
37 launches or launch attempts, the cover story for DISCOVERER had simply
wom out. With the improved record of success and the near-certainty of an
even better record in the future, it seemed likely that there would be as many
as a dozen and a half to two dozen launches per year for perhaps years to come.

CORONA Goes Stereo

The 1961 R&D effort was not confined to improving the performance of the
existing system. A major development program was concurrently under way on
a much better camera subsystem. A contract was awarded on 9 August 196],
retroactively effective to 20 March, for a new camera configuration to be known
as MURAL. The MURAL camera system consisted essentially of two C'’’ cameras
mounted with one pointing slightly forward and the other slightly backward.
Two 40-pound rolls of film were carried in 2 double-spool film supply cassette. The
two film webs were fed separately to the two cameras where they were pano-
ramically exposed during segments of the lens cells’ rotations and then were
fed to a double-spool take-up cassette in the satellite recovery vehicle. The
system was designed for a mission duration of up to four days.

The vertical-looking C, C’, and C’*’ cameras had photographed the target
area by sweeping across it in successive overlapping swaths. The MURAL concept
involved photographing each swath area twice. The forward-looking camera
first photographed the swath at an angle 15 degrees from the vertical. About
a half-dozen frames later, the backward-looking camera photographed the same
swatch at an angle also 15 degrees from the vertical. When the two resulting
photographs of the same area or object were properly aligned in a stereo-micro-
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scope, the photography would appear to be three-dimensional. Simultaneous
operation of both instruments was required for stereo photography. If either
camera failed, photography could still be obtained from the other, but it could
be viewed in only two dimensions.

The first MURAL camera system was launched as program flight number
38 on 27 February 1962. On the first M flight, an anomaly occurred during
re-entry. The RV heat shield failed to separate and was recovered by the air-
craft along with the capsule. This anomaly provided valuable diagnostic data
on the re-entry effects, which served the program well in later years, when pro-
gram stretchouts caused shelf life of the heat shields to be a major concern.
The twenty-sixth and last in the MURAL series was launched on 21 December
1963. Twenty of the SRV's were recovered, 19 of them by air snatch. The one
water recovery was of a capsule that splashed down a thousand miles from the
nominal jmpact point. An interesting aspect of this recovery was that the capsule
tumned upside down in the water, causing loss of the beacon signals. It was
located during the search by an alert observer who spotted ‘the sun shining on
the gold capsule. Of the six vehicles that failed, two malfunctioned in the launch
sequence, one SRV failed to eject properly, and three capsules came down in
the ocean and sank before they could be recovered. Twenty successes out of
26 tries appeared to be a remarkable record when viewed against the difficulties
experienced only two years earlier.

The three capsules that sank came down in or near the recovery zone, indi-
cating that the probiems previously encountered in the reentry sequence had been
solved. They were not supposed to sink so quickly, however. (One of them
floated for less than three minutes.) To minimize the chance that a capsule might
be retrieved by persons other than the American recovery crew, the capsules were
designed to float for a period ranging originally from one to three days and then
to sink. The duration of the flotation period was controlled by a capsule sink
valve containing compressed salt, which would dissolve in sea water at a rate
that could be predicted within rather broad limits. When the salt plug had
dissolved, water entered the capsule, and it sank-——ingenious but simple.

More Problems, More Answers

Other significant improvements in the CORONA program were inaugurated
during the lifetime of the MURAL system. One of them was an aid to photo-
interpretation. In order to read out the photography, the photointerpreter must
be able to determine for each frame the portion of the earth’s surface that is
imaged, the scale of the photography, and its geometry. In simplest terms, he
must know where the vehicle was and how it was oriented in space at the precise
time the picture was taken. Until 1962, the ground area covered by a particular
frame of photography was identified by combining data provided on the orbital
path of the vehicle with the time of camera firing. The orientation or attitude
of the vehicle on orbit was determined from horizon photographs recorded at
each end of every other frame from a pair of horizon cameras that were included
in the CORONA camera system.
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Beginning with the first of the MURAL flights, an index camera was incorpo-
rated into the photographic system, and a stellar camera was added a few missions
later. The short focal length index camera took a small scale photograph of the
area being covered on a much larger scale by successive sweeps of the pan
cameras. The small scale photograph, used in conjunction with orbital data,
simplified the problem of matching the pan photographs with the terrain. Photo-
graphs taken of stars by the stellar camera, in combination with those taken
of the horizons by the horizon cameras, provided a more precise means of
determining vehicle attitude on orbit.

The photography from program flight number 47, 2 MURAL mission launched
on 27 July 1962, was marred by heavy corona and radiation fogging. The corona
problem was a persistent one—disappearing for a time only to reappear later—
and had become even more severe with the advent of the complicated film trans-
port mechanisms of the MURAL camera. Corona marking was caused by sparking
of static electricity from moving parts of the system, especially from the film
rollers. The problem was eventually solved by modifications of the parts them-
selves and by rigid qualification testing of them.

The boosting capacity of the first-stage THOR was substantially increased
in early 1963 by strapping to the THOR a cluster of small solid-propellant rockets,
which were jettisoned after firing. This Thrust Augmented THOR, or TAT as it
came to be known, was first used for the launching of the heavier LANYARD
camera system. LANYARD was developed within the CORONA program as a
film recovery modification of one of the cameras designed for the SAMOS system
and, with its longer focal length, was expected to yield better resolution than
the CORONA cameras. It had a single lens cell capable of stereoscopic coverage
by swinging a mirror through a 30-degree angle. Three flights were attempted,
only one of which was partially successful. The camera had a serious lens focus
problem, which was later traced to thermal factors and corrected. The LANYARD
program was initiated as an interim system pending the completion of a high-
resolution spotting system then under development. It was cancelled upon the
success of the spotting system. The TAT booster itself was a significant success,
permitting the later launching of heavier, more versatite CORONA systems.

The Two-Bucket System

Program flight number 69, launched on 24 Aﬁgust 1963, introduced the first
two-bucket configuration—the next major upgrading of the CORONA system.
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(The film recovery capsule is commonly referred to as a bucket, although it more
nearly resembles a round-bottomed kettle.) The new modification, which was
known as the J-1 system, retained the MURAL stereoscopic camera concept but
added a second film capsule and recovery vehicle. With two SRV's in the system,
film capacity was increased to 160 pounds (versus the 20-pound capacity of the
first few CORONA missions). The two-bucket system was designed to be de-
activated or stored in orbit in a passive (zombie) mode for up to 21 days.
This permitted the recovery of the first bucket after half of the film supply
was exposed. The second bucket could begin filling immediately thereafter,
or its start could be delayed for a few days. A major redesign of the command
and control mechanisms was required to accommodate the more complicated
mission profile of the two-bucket system.

As with each of the major modifications of CORONA, the J-1 program had a
few early bugs. On the first mission, the shutter on the master horizon camera
remained open about 1,000 times seriously fogging the adjacent panoramic
photography, and the AGENA current inverter failed in mid-flight, making it
impossible to recover the second bucket. Also, the J-1 system initially experienced
a rather severe heat problem, which was solved by reducing the thermal sensitivity
of the camera and by better control of vehicle skin temperature through shielding
and varying the paint pattern.

Back in 1960 and 1961, the successful recovery of a CORONA film bucket was
an “event.” A mere two years later, with the advent of the J-1 system, success had
become routine and a failure was an “event.” By the end of 1966, 37 J-1 systems
had been launched; 35 of them were put into orbit; and 64 buckets of film were
recovered. There were no failures at recovery in the three years following 1966: 28
buckets were launched, and 28 buckets were recovered. Also, mission duration
was greatly expanded during the lifetime of the J-1 system. A mission in June
1964 yielded four full days over target for each of the two buckets. Five full days
of operation with each bucket was attained in January 1965. In April 1966, the
first bucket was recovered after seven days on orbit. A 13-day mission life was
achieved in August 1966, and this was increased to 15 days in June 1967.

The increased mission life and excellent record of recovery resulted from a
number of successive improvements that were incorporated into the J-1 time
period. Among them was a subsystem known as LIFEBOAT, a completely
redundant and self-contained apparatus built into the AGENA that could be
activated for recovering the SRV in event of an AGENA power failure (which
still happened occasionally). Another improvement was the introduction of the
new and more powerful THORAD booster. A third was the addition of a rocket
orbit-adjust system. The CORONA vehicles were necessarily flown over the
target areas with quite a low perigee in order to increase the scale of the
photography, and this led to a relatively rapid decay of the orbit. The orbit-
adjust svstem compensated for the decay. It consisted of a cluster of small rockets,
known as drag make-up units, which were fired individually and at selected
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intervals. Each firing accelerated the vehicle slightly, boosting it back into
approximately its original orbit.

A Macerick

The CORONA camera system was to undergo one more major upgrading but
we cannot leave the J-1 program without giving an account of one mission failure
of truly magnificent proportions. Program flight number 78 (CORONA Mission
Number 1005), a two-bucket J-1 system, was launched on 27 April 1964. Launch
and insertion into orbit were uneventful. The master panoramic camera operated
satisfactorily through the first bucket, but the slave panoramic camera failed
after 350 cycles when the film broke. Then the AGENA power supply failed.
Vandenberg transmitted' a normal recovery enable command on southbound
revolution number 47 on 30 April. The vehicle verified receipt of the command,
but nothing happened. The recovery command was repeated from various control
stations—in both the normal and back-up LIFEBOAT recovery modes—on 26

" subsequent passes extending through 20 May. The space vehicle repeatedly

verified that it had received the commands, but the ejection sequence did not
occur. After 19 May, the vehicle no longer acknowledged receipt, and from 20
May on it was assumed that the space hardware of Mission 1005 was doomed
to total incineration as the orbit decayed.

But Mission 1005, it later developed, had staged its own partial re-entry,
stubborn to the end. At six minutes past midnight on 26 May, coinciding with
northbound revolution No. 452 of Mission 1005, observers in Maracaibo, Vene-
zuela saw five buming objects in the sky.

On 7 July, two farm workers found a battered golden object on a farm in
lonely mountain terrain near La Fria in Tachira State, southwestern Venezuela,
a couple of miles from the Colombian border. They reported it to their employer,
Facundo Albarracin, who had them move it some 100 yards onto his own farm
and then spread the news of his find in hopes of selling it. Albarracin got no
offers from the limited market in Tachira, however—not even from the smugglers
with access to Colombia—so be hacked and pried loose the radio transmitter
and various pieces of the take-up assembly to use as household utensils or toys
for the children.

Ultimately word of the find reached San Cristobal, the nearest town of any
size. Among the curious who visited La Fria was a commercial photographer,
Leonardo Davila, who telephoned the U.S. Embassy in Caracas on 1 August
that he had photographed a space object. It was the first bucket from Mission
1005, with one full spool of well-charred film clearly visible.

A team of CORONA officers, ostensibly representing USAF, flew to Caracas
to recover the remains. The capsule was lugged out by peasants to a point where
the Venezuelan Defense Ministry could pick it up for flight to Caracas. There
the CORONA officers bought the crumpled bucket from the Venezuelan govern-
ment, and quietly dismissed the event as an unimportant NASA space experiment
gone awry.
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The story rated only a dozen lines in the New York Times of 5 August, but
the local Venezuelan press had a field day. Diario Catolico, of San Cristobal,
along with a lengthy report, published three pictures of the capsule showing the
charred roll of film on the take-up spool. The Daily Journal handled the story in
lighter vein with this paredy of Longfellow:

I shot an arrow into the air.

It fell to earth I know not where.

Cape Kennedy signalled: “Where is it at you are?”
Responded the rocket: “La Fria, Tachira.”

The CORONA technicians who examined the capsule after its arrival in the
States concluded that the re-entry of the SRV was a result of normal orbit
degeneration, with separation from the instrument fairing caused by re-entry
forces. The thrust cone .was sheared during separation but was retained by its
harness long enough to act as a drogue chute, thus preventing the capsule from
buming up during re-entry and stabilizing it for a hard, nose-down landing.

The Final Touches

The final major modification of the CORONA system got under way in the
spring of 1965, when about a dozen and a half of the two-bucket J-1 systems
had been flown. The J-1 was performing superbiy, but it had little potential
for within-system growth. The new CORONA improvement program was begun
with a series of meetings among representatives of Lockheed, General Electric,
Itek, and the various CORONA program offices to examine ways of bettering
the performance of the panoramic and stellar/index cameras, and of providing
a more versatile command system. These were the resulting design goals estab-
lished for 2 new panoramic camera:

Improved photographic performance by removal of camera system oscil-
lating members and reduction of vibration from other moving components.
Improvement of the velocity-over-height match to reduce image smear.
Improved photographic scale by accommodation of proper camera cycling
rates at altitudes down to 80 nm. (the minimum J-1 operating altitude
was 100 nm.).

Elimination of camera failures caused by film pulling out of the guide rails
(an occasional problem with the J-1 system).

Improved exposure control through variable slit selection. (The J-1 system
had a single exposure throughout the orbit resulting in poor performance
at low sun angles.) '
Capability of handling altenate film types and split film loads. An in-flight
changeable filter and film change detector was added for this purpose.
Capability of handling ultra-thin base film (yielding a2 S0% increase in
coverage with no increase in weight).

The panoramic camera that was developed to meet those design goals was
known as the constant rotator. The predecessor C’‘’ camera employed a com-
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bination of rotating lens cell and reciprocating camera members. In the constant
rotator, the lens cell and the balance of the camera’s optical system is mounted
in a drum, and the entire drum assembly is continuously rotated, thus eliminat-
ing the reciprocating elements from the camera system. The film is exposed
during a 70-degree angular segment of the drum's circular sweep. The capa-
bility of using ultra-thin base (UTB) film was one of the design goals, but the
camera design was not to be constrained by requirements to accommodate the
thinner film. UTB was successfully flown on several flights but ground test results
showed a loss of reliability and attempts to use it in the contant rotator were
eventully abandoned. In all other respects, however, the constant rotator was
a resounding success. It yielded substantially better ground resolution in the
photography. It also permitted versatility in operation far exceeding that available
in the earlier cameras. .

The stellar/index camera in use was a delicate instrument with a short (1.5")
focal length and a history of erratic performance. The efforts at upgrading the
performance of the stellar/index camera resulted in an instrument with a 3"
focal length (like ARGON) and a dual-looking stellar element. The new camera
had the jaw-breaking designation of Dual Improved Stellar Index Camera, com-
monly referred to by its acronym: DISIC.

The new payload system, which was designated the J-3, consisted of a pair
of constant rotator panoramic cameras, a pair of horizon cameras, and a DISIC.
The ]-3 system naturally retained the stereo capability begun with the MURAL
cameras and the two-bucket recovery concept of the J-1. Apart from the im-
proved picture-taking capability of the hardware itself, the most significant ad-
vance of the J-3 was the flexibility it allowed in command and control of camera
operations. Any conventional area search photographic reconnaissance system
is film-limited. (When the film runs out, the mission is finished—assuming, of
course, that other mission-limiting components of the system survive that long.)
Consequently, the ultimate goal of all the CORONA improvement efforts was
to pack the maximum of the best possible quality of photography of important
intelligence targets into each soll of exposed film. The built-in flexibility of the
J-3 system greatly increased the variety and degree of controls that could be
applied to camera operations, thus substantially boosting the potential intelli-
gence content of the photography.

The first J-3 system was launched on 15 September 1967, and it proved to be
the one major modification with no bugs in it. In its nearly five years of opera-
tion, it yielded even better photographic intelligence and higher reliability than
the remarkably successful predecessor J-1 system.

An early series of tests demonstrated the unusual flexibility of the J-3. It
could not only accommodate a variety of film loads, including special camouflage-
detection color and high-speed, high-resolution black and white; the camera also
had two changeable filters and four changeable exposure slits on each camera.

These tests drew such interest throughout the intelligence community that a
CORONA ]-3 Ad Hoc Committee was formally convened by the Director of the
National Reconnaissance Office on 4 December 1967, and formally constituted
in February 1968. Its purpose was to analyze and evaluate the experiments con-
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ducted on these five test flights. Specific findings of the Committee included the
recommendations that further testing of color films and techniques should be
conducted, against specific intelligence requirements and that a special sub-
committee of the Committee on Imagery Requirements and Exploitation
( COMIREX) should be constituted to evaluate the utility of satellite color pho-
tography; and that a well-planned color collection program be worked out with
the close cooperation of the system program offices, the Satellite Operations
Center (SOC), the intelligence analysts, and the photo interpreters.

In Retrospect

Looking back on CORONA, it is not always easy to keep in mind that it was
merely an assemblage of inanimate objects designed and put together to per-
form a mechanical task. The program began as a short-term interim system,
suffered through adversity in its formative years, and then survived in glory
throughout a decade. Those who were associated with the program or came
to depend upon its product developed an affection for the beast that bordered
on the personal. They suffered with it in failure and revelled in its successes.

The technological improvements engineered under CORONA advanced the
system in eight years from a single panoramic camera system having a design
goal of 20 to 25 feet ground resolution and an orbital life of one day, to a twin
camera panoramic system producing stereo-photography at the same ground
resolution; then to a dual recovery system with an improvement in ground
resolution to approximately 7 to 10 feet, and doubling the film payload; and
finally, to the J-3 system with a constant rotator camera, selectable exposure
and filter controls, 2 planned orbital life of 18 to 20 days, and yielding nadir
resolution of 5-7 feet.

The totality of CORONA’s contributions to U.S. intelligence holdings on denied
areas and to the U.S. space program in general is virtually unmeasurable. Its
progress was marked by a series of notable firsts: the first to recover objects
from orbit, the first to deliver intelligence information from a satellite, the first
to produce stereoscopic satellite photography, the first to employ multiple re-
entry vehicles, and the first satellite reconnaissance program to pass the 100-
mission mark. By March 1964, CORONA had photographed 23 of the 25 Soviet
ICBM complexes then in existence; three months later it had photographed all
of them.

The value of CORONA to the U.S. intelligence effort is given dimension by
this statement in a 1968 intelligence report: “No new ICBM complexes bave
been established in the USSR during the past year.” So unequivocal a statement
could be made only because of the confidence held by the analysts that if they
were there, CORONA photography would have disclosed them.

CORONA coverage of the Middle East during the June 1967 war was of
great value in estimating the relative military strengths of the opposing sides
after the short combat period. Evidence of the extensive damage inflicted by
the Israeli air attacks was produced by actual count of aircraft destroyed on
the ground in Egypt, Syria, and Jordan. The claims of the Israelis might have
‘been discounted as exaggerations but for this timely photographic proof.
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In 1970, CORONA was called on to provide proof of Israeli-Egyptian claims
with regard to cease-fire compliance or violation. CORONA Mission 1111,
launched on 23 July 1970, successfully carried out the directions for this coverage,
which brought the following praise from Dr. John McLucas, Under Secretary
of the Air Force and Director, NRO, who said in a message to the Director
of Special Projects, DD/S&T, on 25 August 1970:

I extend my sincere thanks and a well done to you and your staff for your out-
standing response to an urgent Intelligence Community requirement.

The extension of . . . Mission 1111 to 19 days, without benefit of solar panels,
and the change in the satellite orbit to permit photography of the Middle East on
10 August provided information which could not be obtained through any other

means. This photography is being used as a baseline for determining compliance with
the Suez cease-fire provisions.

CORONA's Decade of Glory is now history. The first, the longest, and the
most successful of the nation’s space recovery programs, CORONA explored
and conquered the technological unknowns of space reconnaissance, lifted the
curtain of secrecy that screened developments within the Soviet Union and Com-
munist China, and opened the way for the even more sophisticated follow-on
satellite reconnaissance systems. The 145th and final CORONA launch took place
on 25 May 1972 with the final recovery on 31 May 1972. That was the 165th
recovery in the CORONA program, more than the total of all of the other U.S.
programs combined. CORONA provided photographic coverage of approximately
750.000,000 square nautical miles of the earth’s surface. This dramatic achieve-
ment was surpassed only by intelligence derived from the photography.

In placing a value on the intelligence obtained by the U.S. through its pho--
tographic reconnaissance satellite programs between 1960 and 1970, a first
consideration, on the positive side, would be that it had made it possible for the
President in office to react more wisely to crucial intemational situations when
armed with the knowledge provided by these programs. Conversely, it can be
said that without the intelligence which this program furnished, we mxght have
misguidedly been pressured into a World War I1I.

The intelligence collected by the reconnaissance programs makes a vxtal con-
tribution to the National Intelligence Estimates upon which the defense of the
U.S. and the strategic plans of the military services are based. Principal among
those estimates are the ones which deal with the Soviet and Chinese Commu-
nist strategic weapons, space, and nuclear energy programs.

The intelligence from overhead reconnaissance counts heavily not only in
planning our defense, but also in programming and budgeting for it. It helps
to avoid the kind of floundering that occurred during the time of the projection
of the “Missile Gap.” Without the kind of intelligence which the CORONA pro-
gram provided, the U.S. budget for the defense of our own territory, and for
military assistance to our allies, would doubtless have been increased by billions.

The total cost for all CORONA activities of both the Air Force and the CIA
over the 16-year period was

The CORONA program was so efficiently managed that even the qualification
models of each series were refurbished and flown. As a result, there was little
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hardware available at the termination of the program when it was suggested
a museum display should be set up to illustrate and to preserve this remark-
able program. Using recovered hardware from the last flight, developmental
models from the J-3 program, and photographic records from the memorable
flights, a classified museum display was set up in Washington, D. C. In his
speech dedicating the Museum, Mr. Richard Helms, the Du'ector of Central
Intelligence said:

It was confidence in the ability of intellig to itor Soviet compliance with
the commitments that enabled President Nixon to enter into the Strategic Arms Limi-
tation Talks and to sign the Arms Limitation Treaty. Much, but by no means all,
of the intelligence necessary to verify Soviet compliance with SALT will come from
P ynnai il CORONA, the program which pioneered the way in
satellne reconnaissance, deserves the place in history which we are preserving through
this small Museum display.

“A Decade of Glory,” as the display is entitled, must for the present remain classi-
fied. We hope, however, that as the world grows to accept satellite reconnaissance,
it can be transferred to the Smithsonian Institution. Then the American public can
view this work, and then the men of CORONA, like the Wright Brothers, can be
recognized for the role they played in the shaping of history.

39
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Part II: The Committee on OQverhead
Reconnaissance

Before 1958, the Director of Central Intelligence’s management or coordi-
nation of what is now called the Intelligence Community had been
unsteady, if not haphazard. In 1956 President Eisenhower formed his own
President’s Board of Consultants on Foreign Intelligence Activities
(PBCFIA), which soon worried that the United States was insufficiently
prepared to counter the Soviet missile threat. Out of this concern the Board
suggested that the DCI should better coordinate US intelligence efforts for
early warning, wartime operational planning, and intelligence on new
Soviet weaponry. By the 1960 election year, the “Missile Gap” issue—the
charge that the Soviets were about to take a commanding lead over the
United States in ballistic missiles—had fostered even greater worries about
Soviet intentions and capabilities.

In 1958, after consolidating two principal interdepartmental intelligence
committees into a single United States Intelligence Board (USIB), President
Eisenhower issued a new National Security Council Intelligence Directive
that gave the Director of Central Intelligence (DCI) clear orders to coordi-
nate the foreign intelligence effort of the United States. The DCI was to be
responsible for all forms of intelligence coliection, including communica-
tions, electronic, missile, and space intelligence. In early 1959, DCI Allen
Dulles formed the Satellite Intelligence Requirements Committee (SIRC) to
manage satellite programs independently of the older Ad Hoc Requirements
Committee (ARC), which dealt with collection and exploitation for the U-2
program.

After the Soviets shot down a U-2 over Russia in May 1960, the DCI in
August established the Committee on Overhead Reconnaissance (COMOR)
to coordinate the development of intelligence requirements for reconnais-
sance missions over the Soviet Union and other denied areas. COMOR
superseded both ARC and SIRC.

Initially, COMOR’s responsibilities were limited, since U-2s could no
longer fly over the Soviet Union. This dramatically changed with the
success of DISCOVERER X1V, the first CORONA mission to bring back
photographs of the Soviet Union. Most of this section’s documents offer
examples of how COMOR’s first chairman, James Q. Reber, set out to
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coordinate the analysis of CORONA material and establish procedures for
handling TALENT-KEYHOLE material. Perhaps the section’s most inter-
esting record is Document No. 4, COMOR’s 18 August 1960 “List of High-
est Priority Targets, USSR,” which identified primary targets for the U-2
just as CORONA’s KH-1 satellite arrived on the scene.
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2. Director of Central Intelligence Directive, Committee on Overhead Reconnaissance (COMOR),
9 August 1960

. SEEREF- . DCID No. aE

(New Series)

DIRECTOR OF CENTRAL INTELLIGENCE DIRECTIVE NO. (il

COMMITTEE ON OVERHEAD RECONNAISSANCE (COMOR)
(Effective 9 August 1960)

Pursuant to the provisions of NSCID Nos. 1, 2, 3 and 6, and for the
purpose of providing a focal point for information on, and for the
) eoordmated development or forexgn-mtelhgence requ.u'ement.s tox‘ over-

and development phases of such projects and activities) a Committee on
Overhead Reconnaissance (COMOR) of the U.S. Intelligence Board is
hereby established.

1. For the purposes of this directive the term “overhead reconnais-
sance” includes all reconnaissance for foreign-intelligence purposes by
satellite, or by any vehicle over denied areas, whether by photographic,

r other means, but does not
include reconnaissance and aerial surveillance in direct support of
actively combatant forces.

2. The Committee shall coordinate the adaptation of priority foreign-
intelligence objectives and requirements established by USIB, members
of USIB, or other committees of USIB, to the capabilities of existing and
potential overhead reconnaissance systems; and shall examine and make
recommendations, as appropriate, on such related matters as dissemina-
tion and any special security controls required, but shall not undertake -

to provide operational guidance. .
) -

3. The Committee on Overhead Reconnaissance (COMOR) shall be
composed of designated representatives of Intelligence Board depart-
ments and agencies. Representatives of other agencies may be invited
by the Chairman to participate in selected discussions as agreed by the
Committee.

4. The Chairman of the Committee shall be designated by the Director
of Central Intelligence in consultation with and with the concurrence
of the Intelligence Board.

-~ ALLEN W. DULLES
Director of Central Intelligence

‘As distinguished from operational “early warning” information and other
operational-support intelligence.

*For purposes of this directive “denied areas” include all territory and terri-
torial waters claimed by members of the Sino-Soviet Bloc, as well as such other
aress of priority intelligence interest as may be determined by USIB.
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3. Col. James E. Mahon, JCS to COMOR, “Urgent Requirements for CORONA and ARGON,”
18 August 1960

24 — . -
e -

18 August 1960
2l }64/'//"{4 %Destroyed 13 S£P 1560 . .

UMFOR:.:a: COMOR . saiitpesy Y

FROM: Col. James E. Mahon, JCS
SUBJECT: Urgent Requirements for
CORONA and ARGON
1. The succesgful recovery of Discoverer XIII necessitates

a relook at scheduling of Nture launchings. It is understood that
Discoverer XIV will inco ate components which have demoastrated
success, i.e., the C camera as carried on Discoverer Xl and the
recovery system of Discoverer and a continuance of the Agena A
engine. Through this combination\it is hoped that a systems capa-
bility can be demonstrated in total.

2. Accomplishment of the basic milestones of operating a '

The requirements upon which Discoverer was
“creasingly critical with the lo8s of time during
particularly when coupled with the loss of the U-2 &g
interim. Wherever possible, efforts should now be @
gross coverage of the USSR, on a selective priority bagi
tiously as possible. The C' camera and the second genepati
device have been designed for improved performance and

as well as a greater altitude capability required by the geodet
The national requirements for reconnaissance and geodesy are %
critical and it is difficult to asaign telanve priorities,i.e., reconm
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ns must be acquired to ensure effectiveness of weapons systems,
or soon to be deployed, as well as to maintain an effective

operational seas

> ‘posed that the COMOR recommend to the

engine to fulfill geodesy requirement While it is recognized that

the implementation of this recommendatjon would alter the schedule
established for these programs the COMOR
of both national strategic targets (the objec

the change in schedule if compatible with soand technical communications.
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4. James Q. Reber, “List of Highest Priority Targets, USSR,” 18 August 1960

"'ﬁr".a
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18 August 1960

LIST OF HIGHEST PRIORITY TARGETS .

AR A SO L 4) ik X A it SSReentiiep e UL TIN/ANARE R Aeen 425 e -

1. The liat of 32 highest priority targets for TALENT collection
against the principal objective, USSR, is attached. As in previous lists, the
priority interest centers on: (a). The ICBM, IRBM, sub-launched ballistic
missiies; (b} The heavy bomber, and (c) Nuclear energy. However, the
principal emphasis is the ICBM and tHe question of its deployment. At the
moment, this objective transcends all others. Iz the main, it is expressed
in this target list in.terms of the search of sections of rail lines which are
judged to be, among the tagai of USSR rails, the most likely related in some
way to ICBM deployment and which are short enough in length to be considered
as a termircal objective within operational capabilities. Major targets which
are almost certainly to be covered if the given rails were searched are listed
under each rail target. These. specific geographic points vary in their importance
some individually capable of sustaining the highest priority label by themselves.
In any given case, the significance of all the individual targets subtended should
assist ir weighing the desirability for recommending missions as circumstances
require.

2. The possibility of the association of long range air bases or
air frame plants with missile activity kas heightened our interest in the bomber
question. It could well be that future coverage of long range air bases would
cause us to include long range air bases covered three and four years ago
prior to the serial production and deployment of the ICBM.

3. The limited role which nuclear energy plays in the list may
‘be attributed to the past coverage which has been fairly extensive in terms
of nuclear energy installations as well as the role of collateral in reducing our
-ignorance on critical nuclear energy questions. However, there are specific
nuclear energy questiorsstill unangwered. It may well be that the passage of
time may cause us to wish to reexamine installations previously photographed
. which are critical in the determination production and stockpile of Soviet

<fisaionable materials.
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4. Consideratior is also now being given the anti-ballistic missile

misgile problem, this being one of the reasons for recoverage of SARA SHAGAN
@ll)aod of KAPUSTIN YAR @l

S. In addition to the remarks above regarding rails, it should be
noted that in the attachked list there are several area targets, to wit: SARY
. _SHAGAN (12); _KLYUCHI Impact Area (23); the IULTIN/ANADYR Area (25)--

=" yepresenting intérests which are not conflned to single coordinatei-dnd where
search is required to discover whether suspected developments exist. :

6. The Soviet surface to air (SAM) threat has been kept very much
in mind in the preparation of the target list tecause of the evidence of extensive
deployment in the vicinity of critical industrial and military centers in the
USSR. Complete information on SAM development is recognized as of very
high interest to SAC. The collection against this target list should provide
extensive information on.this high priority requirement.

7. This list differs from previous lists of Highest Priority Targets
in that most targets on those lists were supported by considerable firm evidence
concerning their importance. Many targets on this list, however, are supported
by relatively little firm evidence. They are included here because, on a basis
of deductive reasoning, they appear to be the most likely of all known targets
to bear upor missile deployment and other highest-priority matters at this time.
This means that the receipt by the Intelligence Community of a modest amount
of firm evidence on a number of problems could cause us to add targets not orn
the list, or withdraw tzrgets now carried.

8. This paper is for refiereace and is not intended, in its present
form, to indicate an order to priority within itself. Such distinction would be
the subject of specific recommendation by the COMOR when required,

AMES Q. REBER

Chairman
ee onOverhead Reconnaissance
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1. Kotlas {6116N-4635E) - Salekhard (6630N-6640E) Rail Li.n'e\!
Ust Ukhta {(6338N-5353E) )
Vorkuta (6730N-6403E)

Polyarni Ural {6602ZN-6510E) X, -
Khal'mer-yu (6737N-6507E)
.. Yeletskiy (6710N-6410E) :
MOblhﬁ (6537“-66243’ TT Wl AL hewt e e e aat o RSB SN IR R S Y Lty
Anderma (6940N-6145E)
Kara (6915N-6457E)
Muzhi (6523N-6645E) .

3

Category of interest: ICBM Deployment

2. Vologda (5913N-3953E) - Perm (5800N-5615E) Rail Line

Kirov {5836N-4942E)
Daunilov (5812N-4010E)

Category of interest: ICBM Deployme=t

3. Vologda {5913N-3953E) - Archangelsk (6434N-4032E) Rail Line

Konosha (6958N-4009E)
Severodvinsk {$434N-3950E)
Plesetskaya (6243N-4017E)

Cassgory of interests ICBM Deployment, Submarine
) Launch

‘4. Petrozavodsk (6149N-3420E) - Pechenga (6933N-3112E} Rail Line

Belomorsk (6432N-3447E)
Olenya (6809N-3315E)

- Murmansk (6858N-3305E)
“Kandalaksha (6709N-3226E)
Sayda Guba (6915N-3315E)
Kil'din (6920N-3410E)
Severomorsk (6905N-3327E)
Polyarnyy (6912N-3328E)

- CONTROL-SYSPEN-ONE-

FOP-SEEREF

52



4. (Continued)

5. Trans-Siberian Rail Line Ufa (5443N-5558E) - Omsk (5500N-7324E)

Kurgan (5526N-6520E)
Chelyabinsk {3510N-6124E)
Zlatoust (5510N-5940E)

6 Trans-Siberian Rail Line Novosibirsk (:SOZN ~8253E) - Irkutsk {(5216N- 1042E)
i ‘-v-m(gl-vqa”pymm o SO IMET AR I TS ot M AR 1 I SR £ BT S R e T .
Argarsk {5235N-10354E} '
Krasnoyarsk (Dodnovo) (53602N-~9248E)
Belaya (5251N-10333E)

Categories of interes:: ICBM Deployment, Long Range
Aircraft Nuclear Energy

7. Chelyabinsk {5510N-6124E) - Ivdel {7042N-6028E) Rail Lire

Kyshtym (5544N-6033E)
Sverdlovsk (5650N.-6G36E)
Nizhnaya Salda (5805N-6043E)
Nizhnaya Tura (5837N-5950E)

Categories of interest: ICBM Deploymer:, Miasile Produc-
Aiox, Muciagr Energy :

8. Komsomolsk (6115N-13907E) - Viadivos:ioit (4308N-13150E) Rail Line

Khabarovsk (4839N-135@6E)
Spaask Dal’ziy (4437N-13248E)
Khorol (4425N-13204E)
Kremovo (4402N-13216E)

Categories of interest: IRBM Deployment, ICBM Deploy-
mert, Sutmarine Launch
9. Grodekovo (4425N-13123E) - Kraskino (4243N-13048E) Rail Line

Slavyan'ka {4929N-13045E)

Categories of interest: iRBM Deployment
| .
.10._ Odessa (4628N-3043E) - Leringrad (3955N-3020E) Rail Line

' Vinnitsa (4913N-2829E)
Zhitomir (5016N-2840E) “HANDEE-VHA-PALENT—
Mogilev (5355N-3021E) FOP~SECREF CONFREOESFSFEM-ONEY
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Vitebsk {5512N-3013E)
Soltsy (5807N-3019E)

Categories of interest: IRBM Deployment,
Longe Rarge Aircraft

1, Tallin (5926N-2444E) - Vyborg (6043N-2844E) Rail Line '
v e (Gulf of Finland) A Tai e~ W gt e AW AL GRS  f mi  A T

Leningrad (5955N-3020E)
Kronsh;ad’; (5959N-2947E)

Categories of interest: IRBM Deployment,
. Submarine.Launch .

12, Berezovka {5112N-4557TE)

Category of interest: ICBM Deploymert

13. Moscow Complex (5545N-3735E)

Shelkovo

Ramenskoye

Khimki

Fili

- Category of interest: Long Range Aircraft, Missile
o Productior, Missile Research and Development

14. Dnepropetrovek {4828N-3500E)

Categozy of interest: Missile Production

15. Tyura Tam Rangehead (4535N-6318E)

16. Gorkiy (5708N-4135E0

Category of interest: J.ong Range Aircraft

HANPER-FH-TALENT—
TOPr SECREONTRUL SYSTEMOREY

Category of interest: Missile Rewearch & Development
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[ M

17.

18.

19,

20.

21.

/L

Caegory of interest: Lorg Range Aircraft

Mozhayak {5S30N-3602E)

Category oi interest: Nuclear Energy

Tiksi (7138N-1265E)

Categories of icteresi: ICBM Deploymert,

. "-ﬁi::'rf_f';- --'!‘_ -’fi‘*rﬂ‘iﬂucl“r .-E'n'er'gy'!ﬁh—.;}u;:.,?"\'-.‘x;ﬂ%m*g.ﬂ‘qp‘gﬁhp'g;tq;r-;\. g,

Caspian Sea Test Range

Baku (4023N-4%$53E) .

Fort Shevcherko (4430N-S015E)
Gurev (4T707TN..5115E)
Krasnovodsk (4000N-53C0E)
Makhachkala (4258N-4730E)

Category of irnterest: Missile Researchk & Development

Priluki (2035N-3224E)

Category of irterest: Long Rarge Aircraf:

Black Sea Coastline

Sukhumi (4300N-4101E)
Kerch (4525N-362¢E)
Novorossiysk (4444N-3748E)
Odessa (4628N-3044E)
Sevastapol (4437N-3332E)
Balakalave (4430N-3335E)
Ay-Petri (4435N-3412E)
Batumi (4136N-4139E)

Yalta (4430N-3410E)
Feodosiya (4502N-3523E) ’ —~
Nikolayev (4658N-3200E)

. Sudak (4458N-3502E)

Karangit (4502N-3558E)

55




4. (Continued)

Categories of ipterest: IRBM Deploymert, Sutmarine
Launca, Arzi-ICBM Research and Development

22. Kluyuchi Impac: Area

Uka {5749N-1620E)
Khutor {53069N-1£203E)

o ey Pgopavlay sk (5300 - LS BADE ot amocemsssiees v e s e o
= Pescharny (5750N-1$2C5E) B S B A At S s

Categories of (mierest: Missiie Research & Development,

Submarine Launch

23. Baranovichi {3367N-2602E)

Category of interest: Long Range Aircraft

24. Anadyr Area

Ugolni Kopi {$43CN-17738E)

Anadyr/Lernizka (6445N..17910E)

Ugol'zyy (6225N-17910E)

Rukhta Ugolnaya (6258N-17917E)
Catsgoriss of icterest: Missiie Deploymezt, Nuclear
Energy, Long Range Aircraft

25, Kapusie Yar {4835N-4345E) - Vladimirovka {4818N-4510E)
Rangehead Zore 9, Zone 10

Categories of irterest: Missile Troop Training,
Misgsile Research & Developmert

26. Mukachavo (4326N-2245E)
Uzhgorod (4838N-2217E)
Svalyava (4835N-2300E)
Lvov {4950N-2400E)
Stryy (4915N-2352E)
Delyatin (4828N-2438E)
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Categories of interesi: IRBM Deployment, Long Range
Aircraf:

27. Kalingrad/Baltiysk {5443N-2030E) - Riga (5657N-2405F)
Tallin (5926N-2444E) Rail Line

Leipaja (5632N-2100E)
Ventspile (5724N-2134E) :
e Dag'o"-i.ﬁnd' (.'lt'l) 0(5855NfZME) “'jc-r- AN SR B i i B G G TGRS < o T
Taurage (5515N-2218E)
Paplaka (5626N-2127E)
Klaypeda {5543N-2109E)

Categories of interest: ICBM Deployment, IRBM
Deployment, Submarine Launch

28. Vinnitaa (4914N-2828E) ~ Kharkov (4958N-3615E) Rail Line

Borispol (E020N-3057E)
Mirispol (4958N-3057E)
Poltava (4936N-3434E)

Kiev (5037N-3032E)
Uzin/Chepalivka (4950N-3025E)

Categories of interest: IRBM Deployment, Long Range
Aircraft

29. Malaya Sazanka/Uxraina (5114N-12804E)

Categories of interest: Long Range Aircraf: .
Nuclear Ecergy

30. . Sukhumi (4242E-4132E) .- Dzhulfa (3854N-4538E)

Category of interest: IRBM Search

31l. Ulyanovsk (5420N-4824E) - Saransk (5411N-45 12E) - Murom (5536N-4202E)
Rail Line ’

Arzamas (5523N-4305E)
Shatk: (5511N-4408E)}
Tashino (5452N-4349E)
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—FOP-SECREF—
Y 4
Categories of interést: ICBM Deployment, Nuclear
Energy

32. Sary Shaga“ (4610N-7355E)

1050 N. M. Impact Area (461 TN-7201E)
950 N. M. Impact Area (4653N- §936E)
NSarz'Shagan Base Arez- (4610N-7335E)

C Sa.ry’Sha.gan"“I‘eat'A”fei'Ins‘ﬂ]lﬁtiond’*‘#M“ﬂ“’**m £ T Lt LTS
Range Staff Headquarters (461 7N-7055E)
Vladimiravka Range Outstation (4654N-7047E)
-Zors B (4550N-7230E) -
Zoxne A (461 TN-T330E)

Zone C (4530N-7250E)
Suspect Zone (4650N-7215E)
Suspect Area (4530N-7225E)

Categories of interest: I1CBM Deployment, Anti-ICBM
Research and Development, ABM Missile, Nuclear

Energy.
—HANPER- V- TATENT—
- ~-CONTROI-SVSTEM-ONLY
~“CONBROT-CEXSTEM-ONEA~
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5. James Q. Reber, Memorandum of Agreement, “Procedures for the Handling of T-KH Materials,”
22 August 1960

22 August 1960

MEMORANDUM OF AGREEMENT

_SUBJECT: Procedures for the Handling of T-KH Materials
' ; m% oo v pe S TR T R A R i Lt ] ‘: o).

1. The following agreements were reached today by Army,
Navy, Air Force, and PIC representatives.

2. It is recommended that all of the duplicate materiale
from T-XH on this shot be developed on a twenty-four hour basis.
This is recomm.ended not only because of the intelligence urgency at
this particular time, but also because this material is new and photo-
graphic interprectation problerr s and procedures will require attention
in every center wkere this material will be handled. It is8 recommended
that after the reproduction of the materials for joint use in PIC subse-
quant materials skould be reproduced in the following order of priurity:

SAC 1P 1IDN
AFIC 1DP
Maxy 1LCP

ALTIC 1DP 1DN

Army 1DP
AFIC 1DN
ACIC 1DN o ) .
Mavy 1 DN
AFIC 1DP
Army 1DN
_ FOP-5EGRET HANDEE-VHA-TARENT—
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5. (Continued)

e
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3. Ii it is necessary for budget reasons to cut back to eight

hour production as soon as possible, we recommend that the cutback
poant for twenty-four hour processing be aiter the first eigat listed
duplicate materials.

4. The first three listed items will be picked up immediately
apan,.gompletion. g The SAC, copies will be dolivered to WestoXeL oL, . ..

handling by the Air Force. The AFIC copy will be delivered to Washington.

The next five copies listed will be picked up by Operations and delivered
to Washington. The last four items will be picked up in the third pickup.
PIC will be the recipieat, will notify addressee agencies upon arrival of
the material, and will be responsible for transshipment.

5. The memorandum for handling of TALENT photography
in preliminary phases (UIIIDNIDONEARD GP) w22 rcviewed
for applicability to the T-KH.

6. Cnly authorized personnel irom each participating agency
will be permitted in the area for OAK preparation. It was agreed that
an ACIC representative would be allowed to view the material in order
to provide advance planning to ATIC,

7. Concerning operations at PIC it was agreed that an OAK
report would be isaued daily. A negative report will be issued if no
QAK report is available. It was further agreed that there would be no
briefings,. telephone calle, or written memoranda irom PIC bearing
upon the substance of the interpretation until the OAK for the day is
produced. Ingquiries into PIC on previous days’ OAKs should be avoided.
It was further agreed that in accordance with the procedure ior handling
of ODES PIC would be responsible for transmitting the OAK report
through the Operations channel to SAC. FIC will cut the tape and handle
transmission directly with Project Communications. (GENINNES to
check with - on alug for transmission to SAC with necessary
coordination wit: GENENMJREENNNNE). It is agreed at this time that
there will not be transmission of OAK to Theater Commands because of
the senasitivity of the matezial and the fact that secure arrangements have
not yet been established for T-KH material overseas.

8. It is agreed that the Director/PIC in consuitation with
other representatives participating in the OAK will select enlargements
for presentation to USIB. Briefing boards made with theae materials

€ HANDEE-VEINFALENT-
KE¥HORE-GHANNERLS
POPSEGREF 4 ONEY—
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5. (Continued)
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will be disseminated to the Army, Navy, Air Force, and J’C$’.m view-
graph form (reproduction of the brxeﬁng board) in the same fashion as
was accomplished in the handling of QISR photography. The fact
that there is greater coverage in the satellite photography has uno effect
upon the number of briefing boards to be prepared. This is left to the
judgment of the Director/PIC in keepmg with the time achedule of readout
_and rl_;l _o_f resentanon Vhen the Du-ectorlPlC hu xnatena.ls L

USIB 8o ﬂnt the preeenmnon may be made.

9. It was agreed that each agency would examine its depart-
mental views with regard to the need for establishing security arrange-
ments to meet the needs of overseas commands. To be discusaed at an

N

AMES Q. REBER
Chairman
Comm.it_tee on Overhead Reconnaissance

early date.
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6. James Q. Reber, Memorandum for Brig. Gen. Andrew J. Goodpaster, “Categories of Billets
Planned for T-KH Certification,” 26 August 1960

SoZ-S% 5 R

: 26 Augnat 1960

WIEPMOPANDUM FCR: Brig Cexn. Andrewv J. Coodpaster
~SUBJECT: oty Categaries of Billets. Planned waiisename misaerts
" fox T-KH Cestificution

1. Ir Junuary of 1989 USIE agencies participating in the
TAZZNT Program established arrangameria for the secure handling
uad :ontrol of snteilite reconnaissarce maderiels and information when
aviilable. Included in this plazning were esiimates bused uporn our
experience in dznadling the larger photograray of the ¥-2, the antici-
patcs readous petential of the smaller scale satellite protography, the
ne'w predlems irvoi ted ic the handling of it from u photogrammetric
poir: of view. ang ixe nature cf the intelligence aniicipated. All 28ti-
= supmitte o TLA und spproved by CL. crigirated direetly with
nior inielligence chief in eack particizating agenty and included

sification and razionnle,

2. Tor the purpese of clarificition of the gross astimate-
fig:res for ibe slanned use of TALENT-KZVHEOLZE malarial (the photo-
gripzic product of TOROMA} each agency’s estimate has beer broken
dowr Inio three citegories as follews:

e
T

Calegory i Senict QOfficials in the Pariicipating Departments
arc Military S2rvices .

This categery in sach casz lists the title cf the difice and in
~some cases the name of t2e person.

Categorv I  Supsizntive Iateiliperce Anaivsis and Estimators

This categery inciudes substantive experts inoi photo technicians)

in the various agenciss wac mmust take the information crepared by paoto

HAMNDEE AT EENT-
: HEFFOEE-CHANNEDS-
“POP-556RET ONGF
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interpretors, correlate it with other spurces, ané prepare reports and

estimates for the senior intellipence officexr or for his reporting to

superiors, or ccntcibution to the estimates »roduced by the United States

Eb‘}ntelhgence Boaxd‘ sl T SRR, ed TR N e T i AR A SIS SR e S Y e

Category Il Pnoto Interpretation

This category includes the technical photo ictergretors, admin-
istrative, communication. and logistics support personnel bandling the

TALENT-KEYHCLZE materials in the centers of the various agencies

\ P Q@/M

LI:'f/ MNT Coats 01. Oiﬁc... . ClA

considered in this report.

L J AN R AP AEENT .
. ! - -
T TOP-SECRET ONEY-
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Central Intelligence Agency

1. Senior Officials . 22

DC1 Mrzr. Allen W, Dulles
DDC1 Gen. C. P. Cabell

Frraamnn-Inspéctor-General i<+=Mr. “Lyman B, “Kirkpatrick #acusms:
SA/DC1 Mr, Joha S. EZarman
DD/1 Mr. Robert Amory, Jr.
A/DD1 Mr. William A. Tidwell
DD/P Mz. Richard M. Bissell
A/DDP/A Mzr. C. Tracy Barnes
ADD/S Mr. H. Gates Lloyd
Comptroller Mr. Edward R. Saunders
C/Budget/Compt. Mr. Charles W. Mason
General Counsel Mr. Lawrencs R. Houston

Legis. Liaison/OGC Mr. Joha §. Warner
D/Communications Genr., Harold M. McClelland

D/Security Col. Sheffieid Edwards
D/Persocnel Mzr. Emmet: D. Echols
AD/QOCI Mr. Huntington Sheidon
AD/ORR Ms. Otto E. Cuthe
AD/OCR Mr. Paul A. Borel
AD/OS1 Dr. Herbert Scoville. Jr.
AD/ONE Dr. Sherman Xent
D/PIC * . Mr., Arthur C. Lundabl
1I. Substantive Intelligence Analysts and Estimators 100
IOI. Photo Interpretnution 164
TOTAL 286

W HANPEE VA TPALENT
FTOP-GECRET z  ©ONEY—
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6. (Continued)

- F

B
Office of the Secretary of Defense

1. Senior Officials /3 ~a—

__Honorable Thomas S. Gates,
R TR SecTretaty of Defense =7 -

Honorable James H, Douglas, Jr.,
Deputy Secretary of Defense

Honorable Herbert F. York,
Director of Research and Zngineering

Gen. G, G. Ersgkine, Retired, Special Assistant
to the Secretary for Special Operations

Lt. Gen. Donald N. Yates, Deputy Director
Research and Engineering

Lt. Gen. William P. Eanis, Director Weapons
System Evaluation Group

Brig. Gen. Austin W, Betts, Director ARPA
{Advance Research Project Agencyj

Col. Edwin F. Black, Military Assistant to the
. Deputy Secretary of Defense

Brig. Gen. George S. Brown, Military Assistant
to the Secretary of Defense

Brig. Gen. Edward C. Lansdale,
Deputy to General Erskine -

Capt. Means Johnston, Jr., Military Assistant
to the Secretary of Defense :

Brig. Gen. William T. Seawell, Military Assxsta.nt/—

o the Deputy Secretary of Defepse W
yt eputy tary % /if""

AN

TOTAL 20
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Joint Chiefs of Szaff

Senior Officials . 4‘9\

53 T PR oS piag e L L e T :.- R T I i 3 3 v—.-wwxmwﬁwf-‘m“\; REOUL
T e G eneral Nathan F. T Cha RS

wining, irman

Joint Chiefs of Staff

Lt. Gen. Earle G. Wheeler, U.S5. Army,
Dirsctor, Joint Chiefs of Staff

Maj. Gen. James F. Whisenand,
Special Aseistant to the Caairman

Maj. Gen. Robert A, Breitweiser, J-2

Rear Admiral Williamn S. Post,
Deputy J-2

Brig. Gen. James C. Sherrill, Executive
to the Chairman

ector N

Roeee:-;h-auu—ﬁugmeﬂ’mrg el B OSD .
II. Estimators /70 8
TOTAL /é—!'5~
FOP-S56RET HANDEE V- A=-TALKNT
HEFHOLE-GHANNELS-
- eNET—
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Strategic Air Command

11.  Substantive Intelligence Analysta and Estimators 73

11, Photo Interpretation, Cartographic, “Targets, i nakldT-amwiran—sa - . .

Charta
TOTAL 200
( { SANDEE-FA-TALENT -
KEYHOLE-GHANNELS-
FEP-SECRET oney
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United States Army

I. Senior Service and Departmental *

Secretary of Army

Chief of Staif

Secretary of General Staff

Comptroller of the Army

Director of Army Budget

Chiei Research and Development

Deputy Chief of Staff for Fersonnel

Deputy Thief of Staff for Logistics

ANDLE VA TALENT
N~
D
12

Director of Research and Deveiopment, Army

mcf "Chief Of Sta.!f e e G R a T T R T ST S RIS S X O S >

Deputy Chief of Staff for Military Operations

Deputy Chief Research ané Developmeart

1I. Substantive Inielligence Analysts and Estimaiors 127

III. Photo Interpreiation

FOP-EESRET

150

TCTAL 289

FANDEE-VHA-FAEENT
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6. (Continued)

United States Navy

1. Semnior Service and Departmental 10
Secretary of the Navy
_ Na.val Axde to the Secretary of the Navy Coe

SRR g O SN i e
The Under Secretary of the Navy

The Assistant Secretary of the Navy for R&D
The Chief of Naval Cperations

The Aide to TNO

The Vice Chief of Naval Cperations

The Aide to the Vice Chief of Naval Operarions
The Deputy Chief of Naval Operations for Air

Derputv CNC for Developrent

li. Substantive Acnaiysts and Estimators 47
1. Photo Interpretors 43
TOTAL 100
SRE= FANDLE-A-TALRNT-
HEXHOEE-CHANNELS—
S e

70



6. (Continued)

United States Air Force e e T

I. Senior Service and Departmental
Secretary of the Air Force

" Secretary of the Air Force...

“"Chief of Staff of the Air Force

. 29
Tt R RIS SR M i -

Lol Ll

" Vice Chief of Stafi 2
Aseistant Secretary for R&D 3
- Deputy Chief of Staff, Operations 9
Deputy Chief of Staff, Developments 8
Deputy Chief of Staff, Plans 4

II. Substantive intelligence Analysts and Estimators, L Sl

Targets, Penetration, Aerial, Space (Technicalj /97
USAF 20
ATIC ) 22
ACIC 97
AFIC 38

1III. Photo Interpretation, Cartographic and Air Rl

Targeis, Charts d73
USAT 51
ATIC 28
ACIC 132
AFIC . 62

TOTAL 479
-“Fe>-SECR=T- HeAND AT AL DT
KETHOLE-CHANNEES—
. O
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..

National Security Agency

1. Senior Service and Departmental ' -3

. Lt. General John A. Samiord, USAF, Director NSA

B R R

o N

Louis W, Tordella, Deputy Dirsctor NSA - tostamve s : 5

Frank B. Rowlett, Special Assistaat to Director NSA

II. Substantive Intziligence Analysts and Estimators 7
TOTAL 10
-
TOS-SECREY HENDEE-VIA-TAEENT
oNEY
= S —_—
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Department of State
1. Senior Service and Departmenial
Secretary cf State 1
Under Secretaries of State 2
mm&’ib"i’ﬁf Intelligence and 1 ureosrvquesn e e

ané Resezrch

Ceputy Directer of Intelli~ 1
gence and Research

TOTAL 5
-
FCF-EBEGRSTE HANDEE-VA—PAEENS
HEFHOLE-SHANNE LS~
N
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Suramary

ClA 286
OSD 20
JCsS 21{/ ,
Army 289
Navy 100
USAF 479

ATIC 50

AFIC 1c0

ACID 229

AFCIN 75

USAF 25
NSA 10
State 5

TOTAL 1404~
- HANDLEVIT
TFOP-SEGRET- BALENFHELXHOLE—
CHANNELS ONEY™
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7. Dwight D. Eisenhower, Memorandum for the Secretary of State, et al., 26 August 1960

. . . . R -
-~ Jergmeas o 124)
. E CF v FR Cr v

THE WHITE EOUSE
Washington

lAugust 26, 1960
MEMORMDUM FOR T -

The Secretary of State
- The Secretary of Defense*
The Attorney General*® - .
The Chairman, Atomic Energy Commus;on .
The Director of Central Intelligence

1 hereby direct that the procducts of satellite reconnaissance, and in-
formation of the fact of such reconnraissance revealed by the product,
‘shall be given strict security handling under the provisions of a
special security control system approved by me. 1 hereby approve
the TALENT-KEYHOLE Security Control System for this purpose.

Within your agency, you shall be personally responsibie for the selec-
tion of those personnel who will have access to the foregoing information
and for determining the scope of that access. Access is to beona
must know' basis related to major national security needs. A listof
those selected stall be furnished to the Director of Central Inzelligence,
who will maintain and review the coatrol roster. When they are in- -
doctrinated, they shall be informed of my specific direction to them
_that the provisions of the special Security Control Systemn I have
appros ed be strictly complied with, including the preribition upon them
of imparting ary information within this system to any person not spe-
cifically known to themn to be on the list of those authorized to receive
this material. The responsibility for'the selection of personnel may
be delegated only to the senior intelligernce chief or chiefs within the
agencies serving as members of the U. S. Intelligence Board.

The Director of Central Intelligence, in consultation with the U. S.
Intelligence Board, will be responsible to me for determining all ques-
tions involved in the continued protection and control of the foregoy=g
material and information, including the development of a commen -
understanding as to the rmeaning of the term " 'must know’ basis re-
lated to major national security needs, " and a broad consensus as to
the numbers of personnel in each agency comprehended by this term.

*For Department of Defense - signéd Dwight D. Eisenhower
includ:ng OSD, JCS, Army, o .
Navy, Air Force, and NSA FANDILEMIATALENT -

*+For Director, FBIl
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8. James Q. Reber, Memorandum for US Intelligence Board Members, “TALENT-KEYHOLE Certi-
fication Plans,” 27 August 1960

o = Ink S an) VN (v e gy
oo = ~ I
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.

MI:MORANDUM FOR:_ Gex:eral qr'aves B. Erskine, OSD
"*Major or Genaral 3 WW
Rear Admir:l Laurence H. Fros¢, Navy
Major Genzral James H. Walsh, US Air Force
) Brizadier .3 :merzl Robert A. Breitweiser. JCS
e Lt. Cenerzl Jobr A, Samford, NSA

SUBJEZCT: TALEZNT-XLVHECLE Ceriification Plana
1. In ihz sourse of lasi ‘veells discussioas trith

General Goodpaster I was rzquesizd 20 submis a brezkdown of the
plaared Hillets fo- the hancling of TLALENT-KEVHCLE material, tae
form of -vhich breakdown will be r2zdiiv evident from the attached paper.
Theee fi;;urss 2nd the names cof posiio indicated are detzils in

the cusicdy cf TALINT Coxm Oz z e rerrasentative orgzniza-
tions except the Iinie = : mesting in the late after-
noon of August 2% the imam? indi: ated they wouid iike 2 copy of this
paper. Acccrdingly, is = D ree i ursuance oi dat requesi.

2. It is urdersicod thal v virtuz of the President's Directive,
the oral instructions o Senzzal Guo-;ﬂ_-as:er. and e guidelize indicated

by the Director o 122 -:a.l =teilizen:e ot the USIB meeting, it is now
PTOper to procesd wiib ihe indoct:mntion of the billeis as olanned subjec:
to the directicn o: the senio= inteiligsnce chief under the terms of the
Presicdent's Direciive, or iz the 25 of the railitary services sudject to
further directicn bv thz2 Szcuerary of Sefznse.

3. Afier the USI3 maevirg the nnccsaary parties were iniormad
in order that the duplicats film rn:he"to impounded weouiid be released to
the assigned recipisnts and he OAX repor, the preliminary P, would ke
disseminated as it seceme availabiz throegh T-XH charnels to T-KH-
. €leared people in the various agencis s

e €O b

/ J’Al\uE; . REBER
TALEINT Control Officer, CIA
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9. James Q. Reber, “Minutes of COMOR Meeting,” 13 September 1960

-~ - -
' Nt 1 - - e N o '
KETHOLE-GHANNELS ]

COMMITTEE ON OVERHEAD RECONNAISSANCE
Minutes of Meeting Held in Room 429
S Building, Central Intelligence Agency -
at 1:00 p.m., 13 September 1960
PRESIDING

James Q. Reber
Chairman

MEMBERS PRESENT

CONSULTANTS PRESENT

Requirements for T-KH Dupiica.te Materials

1. The Committee took note of the experience on Mission 9009 calling
attention to the fact that enlargement is required before exploitation takes place
and that for this reason quality of reproduction of the duplicate materials is
imperative. The Committee recommends that in the future processing of dupli-
cate materials of T-KH photography the greatest emphasis should be placed upon
quality and that insofer as quality reproduction takes a longer time such delays

would have to be sustained by the consumer. It is recommended that operations.
make all duplicate positive materials from the original negative. - '

2. The COMOR requests the following schedule of reproduction be
followed 2nd that insofar as feasible the materials when accomplished be moved
to their destinations in groups as indicated below:

. FAND deri e
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9. (Continued)

AEVHO~GHADN TS

O

GROUP :

GROUP i1

. GROUP I:1

GROUP IV

GROUP V

GROUP VI

FOR—ECREF :

i DN for PIC for joint interpretation
3 DPs for PIC for joint interpretation

1DP & 1 DN for SAC

i1 DP for AFIC

5 DPe for PIC for joirt interpretation

1 DP for Navy
1 DP for ATIC
I DN &r ATIC
:DP for Army

1 DN for AFIC
1DN for ACIC
1 DN for Navy
1 DP for ACIC

1 DN for Army

! DP for SAC

i DP for ATIC
1 DP foxr ACIC
1 DP for A>my

o at

It is reccmmended that 21l of the foregcing duplicate materials be produced can a
24-hour basis excert Group VI which may be on an 8-hour schedule.

Requirements for Future T-KH Collection

i

of PIC/CIA presented a briefing showing the highest
priority tzrgets fcr the USSR ir a2n nverlay on the map of Russia along with another
overiay showirg the clustering cf high and other lower targets and an overlay indi-
cating *ke probable coverage in Mission 9009. Normally the last named chart will
be distributed with the Mission coverage index produced by PIC/CIA. It was agreed
that QEEEANRREES (PIC) =~d G (A FCIN) would consult to get AFCIN
assistance in the reproduction cf these overiays for the benefit of the members in
their requirements plznnirg. '
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9. (Continued)

4. It was agreed that the principal target for planning rmulti-day
orbit should be Polyarnyy Uzral. If however this was confirmed as covered in
the last sirgie orbit series shortly to be delivered, then the principal highest
priority target for planning purposes should be Ust Ukhta.

Copy 2-
3,4,5 -
6'7

9.
10-
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9. (Continued)

Ccpy 1--
11--

-

-

13--
14 -
15--
16--
- 17--
18--
19
20--
21--
22--

23--

“TANDEE A TATENT—

82




10. James Q. Reber, Memorandum for US Intelligence Board, “Proposed Expansion of Billets for
the Exploitation and Use of TALENT-KEYHOLE Materials and Information,” 14 September
1960

-2 S PITY AN IST N — A T inpgen

B e i e L S T ]
e — e ) ————

T 'I'
.
14 Ssptember 1940
MIMORANDUM FOR:
STEBJI=CT : Froposed Ixpansion of Billess fc7 the
= ita i f TALENT -
ST U (R L AT N e %?‘wB..m‘l.}aJi":ﬁ._.n_u. Ly

o
P Bt
KEYYOLE Materials and Infcrmation

L. The CGSD, JCE. Asmy, Navy, Ajr Force, NSa, ané ClA
mamiters of the Semmisiee cn Overnead ?\_connamaance kase clo:;e'v
examined ths D:.'cblems i he

the us
raony t'::e t ....B their conclusizn as io t--v
mez2in . Mational Sz2curity purgoses in tae

attachez his document are zanaxe: cevoted to
i : 3 anization units {witk "heir func-

e
2 ga
tions) which nead toc make us2 of the p'r_c;ag':a;ng or inferrneilon derivec

tazrefssm znd the number of billeis reguired iz that use.
zZ. Tha2 diller structures plannsd for thiz purpos=z prio= to
receipt o : ; € by the agencies :0 e inadequate fer
expioitarion : Thae additional tillets required by
agexcies ars sum izzd in A ith pitulastion Tty agency in
supsejuan -
[—
2. Racommendation: Trat the USIE approve the attached
dzcament with 1t3 2anexaes. l /7
/‘Lﬂ/w {x, uu, 1

/AAAMES €. REBzZIR

f Chaairman )
Committae on Cverhead Re ccnnaissance

[ 3]

e te Wbl ak>% fue ol STANTINY T SITA T AT TNT

~ —

W ) s~

na"l h'd

) A) Gl
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10. (Continued)

14 thru 20 -
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e
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10. (Continued)

c &

HANDLE-IA-T-ArirE M - ZOP-5RERET— Attachmest to
KEYHODE-GHANNSRE L]
. ONEY—

Proposed Expansion oi Biliets for the
Exploitation and Use of TALENT-
KEYHOLE Materials and Inaformation

1. A Presidential Directive recently issued requires that
satellite photography must be handled within the TALENT Security
-¢.Coptzol System in-aiseparate compartment known as TALENT<-KEYHOLE. -
It further requires that the United States Intelligence Board shall develop
a broad consensus for determinirg those functions in the United States
Government (and personnel within them) which must have access to satellite
photography for National Security purposes. '

2. The satellite photography from Mission 9009 is in hand
and is currently being explcited and used within Washington Headquarters’
intelligence agencies, and The Strategic Air Command, Aero-Space Technical
Intelligence Center, Aeronautical Chart and Information Center, Army Map
Service, and Navy Photographic Interpretation Center. The billet structure
within these organizations was planned on an extremely limited basis in
advance of the arrival of satellite photography and pending an evaluation of the
exploitation potential,

3. For six years the U.S. intelligence agencies have had extensive
experience with the larger scale photographyv from overflight held in the
@D 2nd TALENT Systems. New equipment bearing upon the art of photo-
graphic interpretation has.clearly expanded the quantity and quality of informa-
tion derived from that photography. We have seen the extensive uses to which
the material and the information derived therefrom can be put for strategic
intelligence purposes, emergency war planning, intelligence purposes related
to the responsibility oi theater commanders, reecarch and development
requirements of the Department of Defense, and operational purposes of the
military as well as intelligernce operations.

4. The examination of satellite photography from Mission 9009
reveals that it can serve essentially the same purposes as the earlier
TALENT photography. While it has definite limitations for technical intel-
ligence purposes {as compared with TALENT), it serves those purposes

L
HANDER-VIA-PARENT
FOP-IECREY KEYHOEE-GHANNEES
: DN
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10. (Continued)

SEANDER- P EENT - TOD-SBEREF~ Attachment to
BBYHO L E-CHANMELS— R
-ONLY

.

through comparison with exdisting TALENT =nd through the use of coilateral
intelligence. Its vast geographic coverage clearly enhances our ability to
search for guided missile sites of all sorts, and will permit the identifica-
tion of installations with which we have become familiar under the TALENT
Program. In addition to the uses for positive information on the USSR, it
“will materiallly assist in refining the targets for other collectmn prcgrams

aaand 1 improving | theu- potentxal c .

5. The USIR has reviewed U.S. needs for National Secunty
purposes in the light of the capabilities of the available satellite photography
and with the purpose and injupction of the Presidential Directive uppermost
in mind.” The USIB considers the planned increase of TALENT-KEYHOLE
billets set forth in the annexes hereto to be necessary and proper in terms
of functional use of TALENT-KEYHOLE materials and information and the
magnitude of the personnel forcesg to carry these functions at this time.

Annex A Summary of TALENT -KEYHOLE Billets for All Agencies

o
FOP-GEGRET— HANDEE-VEA-TALENT~
HEEFHO L E-CHANNS5—
-ONEY— :
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11. James Q. Reber, Memorandum for US Intelligence Board, “Amendment to ‘Proposed Expansion
of Billets for the Exploitation and Use of TALENT-KEYHOLE Materials and Information,’”
14 October 1960

L ]
HE¥HOLE-CHANNELS S
14 October 1960

MEMORANDUM FOR: United States Intelligence Board

SUBJECT: Amendment to "Proposed Expansion

: . - of Billets for the Exploitation and Use
of TALENT-KEYHOLE Materials
and Information. "

REFERENCE: L)

1. On September 14, 1960 the Committee on Overbhead
Reconnaissance submitted to the United States Intelligence Board a
memorandum with 2n attachment on Page 3 explaining the needs of the
U.S. Government for the use of those materials along with Arnexes A
through H defining each participating agency's functional responsibilities

. and need for T-KH-certified personnel.

2. At that meeting General Erskine stated that he would
not be able to approve those billets pertaining to the Department of
Defense until he had secured approval of the Secretary of Defense.
Also at that meeting the Acting Chairman, General Cabell, urged
upon the members that further examination of the billet needs be under-
taken with severest scrutiny from the point of view of functional need
eliminating wherever possible those now included by virtue of position
but who did not have a “must know'' requirement for access to the
material.

3. The Chairman of COMCR has received in one copy a
memorandum from GHIMMENENEEENS the JCS/OSD Member of COMOR,
which states that the Secretary of Defense has now approved revised
billet schedules of the components of the Department of Defense. Time
has not permitted a retyping and distributior of that document. However,
each Department of Defense component has its own paper in this regard
and the summary of all participating agencies' billet needs are set forth

FANDIE-VRA~TALLN ..
HEYHOLE-CHANNELS-
-ONEBEY-
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11.

(Continued)

in Annex A to this document. The effect of the re-examination under-
taken subsequent to the USIP meeting of September 20th is an overall
reduction of between 20% and 25% from the billet needs set forth in the
reference. In reviewing the attached paper it is suggested that special
note be taken of paragraph 5. .

SRR ~ TR T IREP TSP S . . : X - W
uS Upon USIB approval of the atachment 1t wxn be sub-

mitted to the White House for comment in accordance with the request
of General Goodpaster.

6. Recommendation: It is recommended that the United
States Intelligence Board approve the aittached paper.

MES Q. REBER
Chairman
Comitt n Overhead Reconnaissance

Attachment A

Copy 2--
3,4,5---
6,7---
8---

> Q.

N PP
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11. (Continued)

Attachment to:
BHANDEE VAT EENT - FORSESRIET-

.

Proposed Expansion of Billets for the
Exploitation and Use of TALENT -
KEYHOLE Materials and Information

1. A Presidential Directive recently issued requires ¢{hat certain
sa.telhte photography must be handled within the TALENT Secuzity gus| aus::
nfrol System 1in a separate compartment % known as TALENT-KEYHQLE.

It further requires that the United States Intelligence Board shall devejop

a broad consensus for determining those functions in the Unitec States
Government (and personnel within them) which must have access to salellite
pPhotography for National Security purposes.

frnaiy

2. The satellite photography from Mission 9009 is in Band

Service, and Navy Photographic Interpretation Center. The billet strycture
within these organizations was planned on an extremely limited basis i
advance of the arrival of satellite photography and pending an evaluatidn of the
exploitation potential.

3. For six years the U.S. intelligence agencies have Had extensiv:
experience with the larges scale photography from overflight held in tHe
@ 2:nd TALENT Systems. New equipment bearing upon the art pf photo-
graphic interpretation has clearly expanded the quantity and quality of jnforma-
tion derived from that photography. We have seen the extensive uses fp which
the material and the information derived thereirom can be put for stragegic
intelligence purposes, emergency war planning, intelligence purposes frelated
to the responaibility of theater commarnders, research and developmers
requirements cf the Department of Defense, and operational purposes pf the
military as well as intelligence operations. . £ < -An important agpect of this

material is its relevance to the formulation of foreign policy decisions.

4, The examination of satellite photography from Misslion 9009
reveals that.it can serve essentially the same purposes as the earlier
TALENT photography. While it has definite limitations for technical ifitel-
ligence purposes {as compared with TALENT), it serves those purposds

90
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11. (Continued)

Attachment to

search for guided missile sites of all sorts, and will permit the identifica-
tion of installations with which we have become familiar under the TALENT
Program. In addition to the uses for positive information on the USS
will materially assist in refining the targets for other collection progyams
and improving their potential, —
TG gy AT — AR e L AR,
5. 7""The USIB has reviewed U.S. needs for National Se urity
purposes in the light of the capabilities of the available satellite photo raphy
and with the purpose and injunction of the Presidential Directive uppe
in mind. The USIB considers the plaanned increase of TALENT.KEYHOLE
billets set forth in the annexes hereto to be necessary and proper in terms
of functional use of TALENT-KEYHOLE materials and information and the

maguitude of the personnel forces to carry these functions at this time.

Apnex A Summary of TALENT-KEYHOLE Billets for All Agencies.

CHo DD+ ey Voo o Sel\gp LpTes
: Ldle. T
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12. Allen W. Dulles, Memorandum for Brig. Gen. Andrew J. Goodpaster, “‘Proposed Additional Bil-
lets for the TALENT-KEYHOLE Security System,” 19 October 1960

19 October 1960

MEMORANDUM FOR:  Brig. Gea. A. J. Geodpaster

- GUBTIMBLE TV T M Addisienal Diliots-sy uaﬂ S
TSI Tl e Tt e, A Sy el Mo

R R TR e otaRt WL ? AL

S Lp LnteE tiees Besellgnace Gear -

vof the Prasidemtial Divective of August 36,1960 depling with the: . -

-: seuarity protectisn of the products and ¢f tha fast of satallits recon-
saissance you indicated that you wish to be kept informed of devalop-

ments ia any -pnhuo! th unn styectara azmeng MQ.Scwu-
.;:m. =z = &0 etrmany Fartuagn.s - eTEad I

oo ...-1;'0-.4.:‘-_ AT LT ed

~'-"‘----1.“ mwmmmomt-mu
u-bumdmmmmmmmm
-attached desumsent outlining the additional nseds of the agensisa jor
S TALENT-KEYMOLE billets. It does st this point.in tisne repext & . .
2. bread conseasus a9 to the sumbers of pexsonnal ia sach agency com-
prehended by the tarm "must know" hasis related to mjornuonl
ouuﬂtyudc

'yA‘-‘.— i o mat

»o AN e b !"‘A‘I b
3. : The Prolunthl Mn Wh&&o“ﬂlm
4m Sesretary of Btate, The Sesretiry of Dufsnne, The Atoyasy- Ceneral,
The Qizirman, Atsmic Energy Conumissisn, -The Dixector of Cemtzal
- intelligense) shall bs persemally.ssspoasibis for the selection of the
--mwmunumnumzmnommm Those
m-ahummm mmmunm
M’-m.ﬁoum

..

Tapat Rl R T swssn el - - & he W
VR Tt s SIS ST WL EY - Si <

I 2 05 N A o L ORI m ip e, T LI
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12. (Continued)

- - ——— iy e e

T (‘) PP “.

& o -

oo . M T TR

P"P“'d Expassion of Biilets for n.. N
*_Exploitation and Usé of TALENT- oo
. EKEYHOLEK Materials’ ud anormﬂ.on L

certain utd!ito ’hoto'rnphy must bs hndlod vithh the TALI‘.NT
Security Contrel System in & separate compartment known as TALENT-
KEYHOLE. It further Yequires that the United m.- Tatelligihcs Board

nl gt ITRMMA

shall develop & broad consensus for date: \Suo_lncuw in the
uuud States Clovernment (sad personnal within tb'ui) which mmusi have
uccou to utchul Mmyhy for Nlt{end Scc,rl}y "r;oou

& .\._ f\’

s Tio-uom:ophotolnphybanmuha’oﬂhfnm
and is mgutfy belng exploited and used within Weshingtos Headquirters'
mdu(mo qmlu and The Strategic Alr Gmnd, Aéro-Space ~
Techaical Intelligence Canter, Asronsutical Chirt and Jnformation Center.
Army Map Sérvice, and Navy Phofographic Intérpretation Conter. The
billet structure within thess organisations was planned on an extremsly
umh,g basis in advance of the arrival of satellite photography and pend-
ing ucn'l\ugiu of thg _sxploitation’potential.

3. For six years the U.S. intelligence ageacies have had
extensive experience with the larger scale photography from overflight
held in the MENIJ) 2nd TALENT Systems. New equipment bearing upon
the art of photographic interpretation has clearly expanded the quantity
and quality of information derived from that photography. We have sean
the extensive uses to which the material and the infermation derived
therefrom can be put for strategic intelligence purposes, smergency
war planning, intelligence purposes related to the responsibility of
theatsr commandera, research and develepment requirements of the
Dapartment of Defense, and aperational purposes of the military as well
as intelligence operations. Aa important aspect of this material is its
relevance to the formulation of foreign policy decisions.

4. The examination of satellita M;nphy from Mission
9009 reveals that it can serve essentially the same purposes as the
earlier TALKNT photography. While it has definite limitations for

e meevw s VHAST LS 3
¥
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12. (Continued)

’

e

: 't«:hsieal inhm;nec purposes (as compared with TAL.ENT). it
‘serves those purposes through comparison with existing TALENT

- and through the use of cellateral intelligence. Its vast geographic
coverage clearly enhances our ability to search for guided missile
sites of all sorts, and will permit the identification of installations
with which we have become fnnllhx under ths TALENT Program.

grams (nd tmprwin; thoir potcnhl ol __

_5;- ! The exploiters of ‘I'A.LENT-KIYHOLI material éon-
ducted an extensive review of their yequiremasnt for T-KH billess.
Based upen thesa actions, the USIB has reviswed U.S8. needs for
National $ecyrity purposes in the light of the ‘capability of the
available. nunuo photography and with the pu-poio and mmun

" of the Pruhhqiu Pirective uppermost inmind. ZThe USIB eoa- ,
siders the p.lsaad increzse of TALENT-KEYHOLX billets set forth
in the annex Rereto to be necessary and proper in terms of functional
use of TALENT-KEYHOLY materials and information and the nn'ni
tude of tho pcmnd forces to carry :‘huo finctions at &u dm

AmA '; : . - _ .
Summary of TAXINT-KEYHOLB - .
Billets for All A;caciu. . :

¥

D wadilel
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Part III: NPIC Products and Other Reports

Modern day imagery analysis dates back to the development of aerial
reconnaissance during World Wars I and II. The CIA's ability to process and
interpret photographs advanced rapidly in its new Photo-Intelligence Divi-
sion (PID) with the advent of the secret high-altitude U-2 aircraft in the
1950s. By 1958, with some additional Army and Navy photographic sup-
port, CIA expanded PID into the Photographic Intelligence Center (PIC). In
January 1961, DCI Dulles, consolidated all US photographic interpretation
into a single community organization, the National Photographic Interpreta-
tion Center (NPIC). NPIC proved invaluable during the Cuban Missile Cri-
sis of 1962, when it provided key intelligence for the decisions of President
Kennedy and his advisers. -

Because PIC had the unique experience of processing and interpreting U-2
photographs, it was given a similar role after CORONA began to produce
imagery in 1960. An example of CIA’s pre-CORONA reporting is Docu-
ment No. 13, “Visual-TALENT Coverage of the USSR in Relation to Soviet
ICBM Deployment January 1959-June 1960,” which the Office of
Research and Reports produced in conjunction with PIC. This report suc-
cinctly summarizes how much CIA knew about the USSR from U-2
photography on the eve of CORONA’s first successful mission.

With the advent of CORONA, CIA’s reporting requirements surged to keep
up with the growing amount of satellite imagery. Document No. 14 is the
first Joint Mission Coverage Index of Eastern European targets identified by
Mission 9009 in August 1960. Photographic Intelligence Reports (PIRs)
described specific targets located during CORONA missions that merited
further in-depth analysis. The Committee on Overhead Reconnaissance
designated specific targets of interest for satellite reconnaissance. The PIRs
integrated imagery from CORONA missions with earlier U-2 material and
occasionally also with captured German World War II aerial reconnaissance
photographs. In December 1961, for example, Document No. 16, “Uranium
Ore Concentration Plant, Steiu, Rumania,” drew on imagery from Mission
9009 and other CORONA overflights as well as from 1944 German Luft-
waffe photography.

Several PIRs presented here demonstrate how CIA looked all over the
world for varying types of targets and how the PIC, and later NPIC, skill-
fully brought together analysts, cartographers, artists, and modelmakers to
produce succinct and accurate analysis.

97



A Photographic Evaluation Report (PER) was a “technical publication
expressing the photo quality resuits of a mission of photography.” NPIC
primarily used PERs to enhance camera resolution for future missions, as
Document No. 24, an April 1965 PER, illustrates. A Photographic Interpre-
tation Report, or “OAK report,” was a “first-phase photographic interpreta-
tion report presenting the results of the initial analysis of a new satellite
photographic mission.” Although OAK reports concentrated on highest pri-
ority COMOR targets, they could also cover other sites. This volume
includes excerpts of three OAK reports from one KH-4A mission, which
cover the Soviet Union, the Middle East, and Southeast Asia in mid-1967—
a crucial period just after the Arab-Israeli war and while US combat opera-
tions were expanding in Vietnam. NPIC produced several other documents
for each CORONA mission, such as Mission Control Plots (MCP) and
Orbit Ephemeris Data. Although limitations of space make it impossible to
include examples of these lengthy technical documents in this volume, they
will be reviewed for declassification along with the rest of the CORONA
material from which this collection has been compiled.

NPIC products, primarily basic working documents, were eventually incor-
porated into the national strategic analysis that formed the basis for
National Intelligence Estimates (NIEs). This analysis drew heavily on the
steady output from CORONA throughout the 1960s and into the early
1970s.

This section includes the September 1961 National Intelligence Estimate
(NIE) 11-8/1-61, Document No. 15, which provided key supplemental
information to CIA’s earlier estimates of Soviet ICBM strength. This esti-
mate, based primarily on CORONA imagery, offered US analysts and poli-
cymakers conclusive evidence about the strength and capabilities of the
Soviet long-range ballistic missiles. The NIE answered many questions
about the Soviet’s strategic forces and put to rest the “Missile Gap” debate
within the intelligence community. CIA previously released this estimate to
the public with significant omissions for security reasons. Due to the over-
all downgrading of CORONA material, the Agency is now able to offer his-
torians and other interested readers more information from this important
NIE.

In addition, CORONA satellites provided increasingly important intelli-
gence about Chinese nuclear developments in the 1960s. In late August
1964, Special National Intelligence Estimate 13-4-64, Document No. 23,
provided clear evidence that the Chinese would soon obtain nuclear status.
Indeed, the Chinese detonated their first nuclear device in October 1964,
two months after the special estimate.
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CORONA quickly proved its great value and played a major role in the
intelligence revolution. The records in this part—the PIRs, PERs, OAK
Reports, and NIEs—all derived their wealth of information from satellite
imagery.
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.

99



P
A



13. Office of Research and Reports, “Visual-TALENT Coverage of the USSR in Relation to Soviet
ICBM Deployment, January 1959-June 1960,” 11 July 1960

VISUAL-TALENT .. COVlERAGE OF THE USSR

IN RELATION TO SOVIET ICBM DEPLOYMENT

JANUARY 1959 - JUNE 1960

R

SR =T IR
in the TALENT CONTROL SYSTEM..
"BY.PERSONNEL ESPECIALLY INDOC- : . -

" TRINATED AND AUTHORIZED. -Reproducfion™ig_ prohibited unless . opproved by the .
cengingtor. . xS e TN Lo e
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13. (Continued)

VISUAL-TALENT COVERAGE OF THE USSR

IN RELATION TO SOVIET ICBM DEPLOYMENT

JANUARY 1959 - JUNE 1960

11 JULY 1960
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13. (Continued)
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FOREWORD

This report provides en estimate of the portions of the USSR that have
covered by QU ictclligen -2 sources

during the period Jamuary 1959 to June 1960. The extent of this coverage

is compared with the total ares of the USSR, with the total area considered

suitable for long-range missile deployment, and with the aree of those estab-

lished priority regioms that are believed to be most suitable for missile

deployment. Similar comparisons based on railroad route mileage are also
presented.

been
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VISUAL-TALENT COVERAGE OF THE USSR IN RELATION TO SOVIET ICEM DEPLOYMENT

JANUARY 1956 - JUNE 1960

I. Summar:

During the period Jamuary 1959 through June 1960, about 7.5 percent
of the total land area of the USSR is covered by useable TALENT photogrephy.
Since cbout 45 percent of the terrsin of the USSR is unsuitable for long-
range ballistic missile deployment (especially for deployment of the first
fev units), a more meaningful statistic is the coverage of Soviet land area
suitable* for such deployment. About 13.6 percent of the suitable area has
been covered by useable TALENT photography.

Eight areas* (about 24 percent of the land ares of the USSR) have been
designated for priority search for deployed long-range ballistic missiles
by the intelligence community. About 3.6 percent of the total of these areas
is covered by useable TALENT photography.

The intelligence community has concluded that the Soviet ICBM system
depends very heavily on railroad transportation; therefore, the portion of
the Soviet railroad network covered during this period is probably the most
meaningful statistic. Useable TALENT coverage of the total rail route mileage
amounts to about 11.5 percent, or about 8.5 percent of such mileage in the
priority areas. Over 35 percent of the rail route mileage in priority area
2 and more than 10 percent of priority areas 1l and 3 have been covered with
useable TALENT. There has been no useable TALENT coverage of the other priority
areas.

In addition to this highly reliable TALENT cover: certain portions
of the USSR have been subject to observation by other intelligence
sources. Although some 4.5 percent of the total land area of the USSR was
observable** to these sources during the period, less then one percent of
the area is estimated to have been cbserved¥*. The estimated observed cover-
age of suitable areas by these sources is about 1.5 percent, and such cover-
age of the priority aress is about 2 percent. Roughly 35 percent of the
rail route mileage in the total land area, suitable areas, and priority areas
of the USSR was traveled during this period, and it is estimated that use-
able observations were made along about 7 percent of the rail routes in these
areas. .

¥*
** Definitions and metho! of calculation are presented below.
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In conclusion, it is cstimated that more than 85 percent of the suit-
able area, 95 percent of the priority areas, and 85 percent of *h: rail route
nilease in priority arcas have not been observed or covercd vy uscable TALZIT
during the pecriod. In vicw of the larye arcas still uncovercd and the limited
number of ICBMs that are lilkely to be deployed so ezrly in the Sovist prograw,
it is not surprising that none of these sites has been positively identified.

II. Suitable and Priority Arcas

The total area of the USSR suitable for IC3AM deployment is estinated
to be 4,764,000 sy. miles. The arca comsidercd unsuitable for ICEM deploy-
ment is 45 percent of the total arca of the USSR (3,647,000 sy. miles) an
includes arcas of continuous permafrost, hish mountains, marshes, swamps,
open bodies of water, tovms .and cities. Because of difficultics of construc-
tion and logistics, it is unlikely that any of the ecarlicxr long-range missiles
would oc deployed in such arcas; these areas might be used only for some
of the very last missiles deployed, if at all.

Jithin the USSR, eizht areas have baen reocognized by the intelligence
coumunity as veiny of priority interest in the szarch for long-range missile
launching sites.

The intelligence commnity has concluded that the Sovist ICBM system
depends very heavily on railroad transportation. If tho lawnching facilitins
ars fixed, the railroad nctwork is the primary means of logistic support;
or if mobile, these facilities arc rail mobile. Tor this rcason, the cover-

< of the Soviet railroad nctwork, primarily in the priority areas, is prob-
ably thc most acaningzful of the various measures proscnted in this paper.

ITI. TALENT Coverage

The total area of the USSR coversd by uscable TALZIT photography since
Jonuary 1559 has been calculated as 650,000 square miles. Ii usiting this
calculation, lincer photo mil:agje obtaiped by the four uost »ccant TALZT
wissions was waltiplizG by 5% milos considered to be the idth o7 effastive
covarc,;s. The resuwiting fijuse of ross syuare wil: 2gvernys wes thesn re-
Guced to compensate for varyiag dogress of cloud sover (houvy clouded creas
were assumed to have yielded only 25% coveraze and scaticred cloud creas
T5% coverage).

Tzole 1 prescnts data on the portions of the total crea, suitable arce
and priority arzas covercd oy uscadble TALENT during the period.

107



13. (Continued) -

—ror-secreT-E -

Toble 1

frcas of the USSR Covorad by Useable TALDIT Thotograshy
Jusas 1050-Juae 1000

Total Lond Arca Sstimated TALSIT Coverase
Nerel (3guare Miles) + {B4uorc idics) (Perceat)
Total US3R 3,6h7,000 650,000 7-5
Suitable Jor
Deplogmsnt b 76k,000 €50,000 13.6
Priorit:y Arcas
Total 2,031,000 75,150 3.6
Area 1 187,200 : 10,752 2.3
foca 2 15,600 60,270 19.1
ixea 3 170,700 L,230 2.
Ar2as b-O 1,126,900 : 0 0

Table 2 proscots datz on the POr:ions of the rail route mileage covered
by useable TALENT chotograshy.
Table 2

Rail Routc Milcage of the US3R Covered oy Useable TALENT Photography
Jumary 1259-June 1960

Total Ruil Route Estiinated TALENT Coverasc

Arza (Miles) {Miles) {Percent)
Total USSR 75,900 8,750 11.5
Suitable for

Deployment 75,400 8,750 11.6
Priority Arcas
Total 16,000 3,910 8.5
Area 1 €,200 620 10.0
Area 2 3,300 2,950 35.6
Area 3 3,000 ' 340 11.h
Arcas 4-3 23,500 o] 0
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IV. Non-TALENT Coverage

A. Observsble Area

Large areas of the USSR have been subject to observation QIR
q'during the period Jamuary 1959 to June 1960. The maximum area
that could have been observed if ideal conditions prevailed -- that is, if
there were absolutely no obstructions or limitations to vision along the
routes traveled -- was calculeted by multiplying the total route miles traveled
by the width of the maximum observation belt. The observable belt for air
travel is estimated to be 10 miles and for rail, water, and highway travel
to be 5 miles. Table 3 presents data on the maximum observable areas for
total USSR land area, suitable zrea, and priority areas.

Tahle 3

Maximum Observable Areas in the USSR
Januery 1959-June 1960

Total Area Maximum Observable Area
Area (Sa. Mi.) (Sq. Mi.) (Percent)
Total USSR 8,647,000 387,500 4.5
Suitable for
Deployment k4,764,000 368,000 7.7
Priority Areas -

Total 2,081,000 220,800 10.6
Area 1 467,800 12,000 2.6
Area 2 315,600 33,000 10.5
Area 3 170,700 13,900 8.2
Area 4 195,600 58, 200 29.8
Area 5 290,700 52,100 17.9
Area 6 469,800 39,900 8.5
Area 7 108,000 8,400 1.7
Area 8 62,800 3,300 5.3

B. Estimated Obsearved Area

The total area actually observed (R is cstimated to be
for less than the maximum observable arca based on route miles traveled,
for conditions for observations are frequently far from ideal. Limiting
factors considered in calculating the actual extent of the area observed
arce as follows:

fTor-scereSIR—
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. 1. Visibility restrictions, including terrain, vegetation, rain,
snow, fog, time of day (light or darkness), and man-made obstacles of various
types.

2, Limitation of vision to one side of the vehicle (nullified some-
what if the route is frequently traveled; applies least to auto travel).

3. Limitation to air observation by altitude, cloud cover, and
seat locatiom.

4, Speed of travel (particularly by train), vhich limits the time
span for recognition of features, thus reducing the width of the arees that
can be effectively observed.

5. Harassment by security personnel, which is particularly likely
at points where sensitive installations might be abserved.’

In view of the above limitations, the area observed by travelers
was calculated by multiplying the maximum cbservable area Dy an estimated
percentage of effectiveness of observation. The fact that many routes were
traveled a number of times is taken into consideration in determining the
percentage of effectiveness. The percentages used to estimate the portiom
of observable area actually cbserved are as follows: ‘

Type of Travel Effective Observation (Percent)
Air 15
Rail 20
Water 10
Highway 35

The estimated observed coverage for each type of area under considera-
tion is presented in Table L.
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Teble 4

Estimated Observed Area in the USSR
January 1959-June 1960

" Ares Square Miles Percent of Area
Total USSR 71,900 0.8
Suitable for

Deployment 68,700 1.4

Priority Areas

Total L1,800% 2.0
Area 1 2,300 0.5
Area 2 5,800 1.8
Area 3 2,600 1.5
Area L 11,900 6.1
Area 5 10, 500 3.6
Area 6 6,500 1.4
Area 7 1,500 1.k
Area 8 600 1.0

C. Railroad Route Mileage Traveled

Table 5 presents data on the Soviet railroad route mileage traveled
by QM) cbservers during the period. The mileage traveled is also reduced
for observational difficulties; to arrive at an estimate of useable traveler
observations, the factor of 20 percent was used (see paragraph IV B above).

* Numbers have been rounded; total is based on unrounded data.
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Table 5

Railroad Route Mileage of the USSR Traveled by (N Observers
Adjusted for Effective Coverage
Japuary 1959-June 1960

Total Traveled Useable

Area Miles Miles Percent Percent

USSR 75,900 25,700 3k 7

Suitable for

Deployment 75,400 25,100 33 7

Priority Areas

Total 46,000 16,5k0 37 K
Area 1 6,200 1,850 30 6
Area 2 8,300 2,700 33 7
Area 3 3,000 790 26 5
Areas 4-5 22,000 3,370 35 8
Ares 6 k,000 2,020 50 10
Area T 1,250 620 50 10
Area 8 - 1,250 590 47 9

v. tal Visual-TALENT Coverasze

In order to get an appreciation of total useeble visual and TALENT cover-
age of the various areas of the USSR during the period, a range of values
is estimated; the lower end of the mange reflects the useazble TALENT coverage
and the upper end includes the usezgble visual coverage with an allowance for
possible duplication. These estimates are presented in Tedle 6.
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Table 6

Useable Visucl-TALZNT Coverzgzs of the USSR
January 1959-June 1960

Land Area Rail Route lMileaze
rea (Bereent) (Percent )
USSR : 7-8 12-18
Suitable for
Denloynent 14.15 12-13

Priority Areas

Total 4-6 0-15
Arce 1 2-3 10-15
Area 2 19-21 36-42
Area 3 2-4 11-15
Areas L4-5 0-5 0-3
Arza 6 0-1 0-10
Arca 7 0-1 0-10
Area 8 0-1 0-9
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14. CIA/PIC, Joint Mission Coverage Index, “Mission 9009, 18 August 1960,” September 1960
(Excerpt) '
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MISSION 9009

18 AUGUST 1960

SEPTEMBER 1960
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PREFACE

This Joint Mission Coverage Index (JMCI) furnishes a listing of
intelligence targets covered by Mission 9009. All priority items of intelli-
gence significance reported in the six installments of the OAK 9009
immediate report have been included in this index. Detailed descriptions
appearing in the OAK Report are not repeated.

Items are arranged by (1) country, (2) WAC area within the country,
(3) subject, and (4) coordinates (grouped by degree square from north to
south within the subject grouping).

For an explanation of the codes used in presenting information in

this report see the appendix.

117



14. (Continued)

Listing of Intelligence Targe:s for:

Country WAC

USSR 65
67
93

100
102
122
124
128
130
154
155
158
159
161
163
166
196
204

-
&L

232

FOP-SECREFRUF—
U
TABLE QF CONTENTS

Page
SUMMIATY & o vt ettt e et it it e et e et e s e s aanse s L Y
Page Country WAC Page

USSR 234

235

237

238

240

245

248

281

325

328

339

Bulgaria 332

Czechoslovakia 232

Hungary 232

251

Poland 232

Rumania 251

322

Yugoslavia 251

~ 332
Page

WAC areas with no apparent intelligence targets
Subject Index ........ @ e it e e e e e
Appendix . . ... .o e e e e e
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SUMMARY

'Mission 9009 was accomplished on 18 August 1960. It consists of
eight north-south passes over the USSR and includes portions of China,
the Sateilites and Yugoslavia (see accompanying covefage mag).

Approximately 25 percent of the coverage is cloud free, with light-
scattered to heavy clouds covering the remainder of the photography. The
PI quality of the unobscured coverage ranges from good to very good.

The sczle of the photography is estimated to range from 1:300,000 to
1:450,000. Average ground resolution is in the order of 20 to 30 feet on
a side. .

Major items of intelligence significance covered by Mission 9009
include the Kapustin Yar Missile Test Range (KYMTR), the western portion
of the presumed 1,050 nm impact area of the KYMTR, 20 newly identified
hexadic SA-2 surface-to-air missile sites and six possible SA-2 sites
under construction, the Sarova Nuclear Weapons Resezarch and Develop-
ment Center, several new airfields, and numerous urban complexes.
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~FOA-SRCREI-REFE-
Ctry Installation lACPlC T“:::,:‘: Coordinates $bj
~USSR=

UrR [ MmYs sumipTA A/F D 65 5=A | 6853N 17924w | @l
2/53-62 X1@Y2(59) C

UR| CHOKURDAKH A/F NGNS 67 2-A | 7839N 14752E | @1
PROB OPERATIONALs HARD SURFACED
3/7 X2TY2 H

ur | puoevo a/F D 67 3 6913N 14712 | 01
3/13-14 X45Y1(14) C

UR| us1 INSTALLATION 93 8 6438N @5542E | 13
8 NM SW OF KADZHEROM ADJACENT TO
KOTLAS=VORKUTA RR
7/25-26 X67Y2(25) SC

UR| U/ CONSTRUCTION ACTIVITY 100 1 | 6@52N @6@25€ | 13
ROAD CONSTR AND OTHER ACTIVITY
LOCATED AT POLUNOCHNOYE '
7/49=54 X53Y3(51) SC

UR| NEW RR SPUR CONST 182 3-C | 6848N 04000E | 11
NUMEROUS SPURSs THREE GROUPS OF
BLDGS 15 NM SW KONOSHA
8/32-33 X27Y4(32) C

UR | KARGOPOL 12| 26 613@N ©3855E | 12

STORAGE AREA 1 NM N OF KARGOPOL
8/27-28 X27Y4(27) SC

ur | Nvanoors (D 12| 11 6140N B4Q13E | 12
8/28-29 X14Y2(28) SC

UR | KONOSHA 162 3-8 6058N O4@15E | 12
NEW RR CONSTRUCTION & STORAGE
AREAS NO A/F NOTED

8732 X17Y2 C

UR| U/T INSTALLATION 102 25 6220@N 04105E | 13
NEW ROADS AND OTHER CONSTR
ACTIVITY

8/23=26 X3Y3(25) SC

UR| NYANDOMA MINING AREA 192 11-A 6139N Q4Q15E | 13
4 AREASe GROUND SCARINGs NEW ROAD
AND RRs LOCATED 3 NM SW NYANDOMA .
8/28-29 X15Y4(28) SC

— e e e = e

1wy [ CRRITLY S S ey
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SUBJECT INDEX

=AIRFIELDS=-

~USSR=~
AfF AT INSTRUMENTATION SITE 5
A/F AT INSTRUMENTATION SITE 6
ABAKAN
ABGANEROVO
ACHINSK
ALEKSEYEVSKOYE
ARZAMAS
ATBASAR
AYAN
BYAUDE
CHIMKENT
CHIMKENT SE
CHIRCHIK
CHOKURDAKH
CHOP
CHUCHKOVO
CHUMIKAN
DE-KASTRI S
DE~-KASTRI SEAPLANE BASE
DOBRYNSKOYE
DUDEVO
DZHAMBUL W
DZHEZKAZGAN
GIZHIA SEAPLANE STATION
GORKIY/FEDYAKOVO
GORK 1Y/SORMOVO
GORKIY/STRIGINO
IKETSUKI
IVANOVO N
KAMYSHIN
KAMYSHIN NE
KAPUSTIN YAR
KHUMMI
KOMSOMOLSK S
KOMSOMOLSK E
KOMSOMOL SK
KORSAKOV {(OTOMARI)
KOSTROMA
KOSTROMSKOYE
KOTELNIKOVSKY
KYZYLAGACH
LUKHOVITSY
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«~CZECHOSLOVAKIA-
CIL STGE FACIL U/C W OF MICHALOVCE

=RUMANIA~
POL STORAGE AREA S GOF DRAGASANI

=~YUGOSLAVIA=
SMEDEROVO PETROLEUM STORAGE
SMEDEROVO W PETROLEUM STORAGE

=MILITARY INSTALLATIONS=-

=USSR=-

ADADYM AMMO DEPOT

ARYS (PROB) CW STORAGE

CHIRCHIK MILITARY INSTALLATION

CHUCHKOVO AMMO STGE INSIALLATION

DZERZHINSK AMMO DEPOT W

DZHAMBUL MIL AREA

EXPLOSIVES STORAGE SSE OF KOVROV

EXPLOSIVES STORAGE S OF SHUYA

EXPLOSIVES STORAGE W OF MUROM

FROLISHCHEVA PUSTYA AMMO STORAGE

GOROKHOVYYSKIY LAGER CW TNG CENTER

KAMYSHIN OFFICERS TANK TRNG SCHOOL

KOMSOMOLSK AMMO STORAGE

MELENK] AMMO STORAGE

MIL PROCESSINGs STORAGE &
HANDLING N OF ARZAMAS

MILITARY AMMO STORAGE DEPOT SE OF
ZHUKOVKA

MOZDOK AMMUNITION DEPCT

NAVOLOKI EXPLOSIVES STORAGE

NEREKHTA AMMO DEPO7Ts BURMAKING

PENZE ARMY BKS AND TRAINING AREA

POSS ARMORED TRNG AREA MUKACHEVO

POSSIEBLE MIL BKS SSE OF RYAZAN

PROBABLE EXPLOSIVE STGE AREA U/C
WNW OF KASIMCV

SHUYA EXPLOSIVES STCRAGE

SOVETSKAYA GAVAN AMMO STORAGE

SOVETSKAYA GAVAN AMMO STORAGE AREA

SOVETSKAYA GAVAN SUPPLY DEPOTs
VANINO &

STALINGRAD AMMO STOR AREA

STORAGE AREA ESE OF NIKOLAYEVSK-
NA=-AMURE
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APPENDIX
Explanation of Codes Used in the JMCI

Individual items are, in general, arranged according to the following
scheme.

1. Installation Index (First Line)

a. Country: The country is designated by the two-letter code
used in the QU

b. Installation: The name will be given, if known. If not, the
installation will be titled according to an associated geographic name or
according to obvious use, such as storage area, instrumentation station,
etc. The (M when known, will be given.

c. PIC Target Number: PIC Target numbers are comprised of
two elements: (1) the WAC number for the area in which the installation
lies, and (2) a numerical designation (occasionally followed by capital
letters) for the specific target within that WAC area. For example, 246-6
designates target number 6 in WAC 246.

d. Coordinates: Coordinates are given to the nearest minute
for the approximate center of the installation.

e. Subject: Thirteen categories are used; they are as follows:

Airfields

Atomic Energy

Electronics and Telecommunications
Industry

Liquid Fuels

Military Installations

Missiles

Naval Installations

Ports and Harbors

Storage Facilities, General

Y—
e
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11. Traasportation
12, Urban Areas
13. Miscellaneous

2. Significant Information

A very brief statement of significant information in connection with
the installation will appear in the second and subsequent lines.

3. Photo Referénce (Last Line)

This line is best explained by using an example:

3/729-31 x42Y3(730) HC

3 designates the pass number.

729-31 shows the frame numbers.

x42Y3(730) gives the Universal Reference Grid coordinates of the
installation on frame 730.

HC - This designation indicates cloud conditions as they exist
over the installation. The code used is as follows:

C Clear

SC Scattered Clouds

HC Heavy Clouds

O Overcast

H Haze (includes smoke, blowing snow and dust)

CS Cloud Shadow (cloud shadows cast on ground reducing inter-

pretability)
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15. National Intelligence Estimate, 11-8/1-61, “Strength and Deployment of Soviet Long Range
" Ballistic Missile Forces,” 21 September 1961
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- NIE 11-8/1-61
21 September 1961

NATIONAL INTELLIGENCE ESTIMATE
NUMBER 11 - 8/1 - 61

STRENGTH AND DEPLOYMENT
OF SOVIET LONG RANGE
BALLISTIC MISSILE FORCES

(SUPPLEMENTS NIE 11-8-61)

This Document Contains Multiple Codeword Material v

sevso D —TALENT - KEYHOLE commhsoimt

Submitted by the
DIRECTOR OF CENTRAL INTELLIGENCE

The following intelligence organizatlions participated in the preparation of this
estimate: The Central Intelligence Agency and the intelligence organizations
of the Departments of State, the Army, the Navy, the Air Force, The Joint Staf/,
the National Security Agency, and the Atomic Energy Commission.

Concurred in by the
UNITED STATES INTELLIGENCE BOARD

~
on 21 September 1961. Concurring were the Director of Intelligence and Re-
search, Department of State; the Assistant Chief of Staff for Intelligence, Depart-
ment of the Army; the Assistant Chief of Naval Operations for Intelligence, De-
partment of the Navy; the Assistant Chief of Staff, Intelligence, USAF; the Di-
rector for Intelligence; The Joint Staff; the Atomic Energy Commission Repre-
sentative to the USIB; the Assistant to the Secretary of Defense, Special Oper
ations; and the Director of the National Security Agency. The Assistant Direc-
tor, Federal Bweau of [nvestigation, abstained, the subject being outside of his

jurisdiction.
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The title of this estimate when used separately from the text should be classified: ~SEEREF—

WARNING

This document contoins clossified informafiun offecting the national security of United Stotes within
the meoning of the espionage lows U.S. Code jtle 18, Sections 793, 794, en B. The law prohibits irs
transmissionor the revelotion of its contents in iod person, o3 well os its use
in ony monner prejudiciel to the sofety or interes 3 or for the benefit of any foreign

government to the detriment of the Linited Stotes. y by U. . personnel cspecially indoc-
trinated end outhorized to receive 7d TALENT-KEYHOLE informetion, I3
security must be mointained in cccorgaonce wi ond KEYHOLE end
TALENT regulations. No oction is to be taken hich moy be con.
toined herein, regordless of the advanteges to be gov roved by 'le Direc.

tor of Centrol intelligence.
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National Security: Council
Department of State

Department of Defense
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NATIONAL INTELLIGENCE ESTIMATE
NIE 11-8/1-61

STRENGTH AND DEPLOYMENT OF

SOVIET LONG RANGE BALLISTIC MISSILE FORCES*

(SUPPLEMENTS NIE 11 -8 - 61)

THE PROBLEM

To estimate current Soviet operational strength in ICBM's and other
ground-launched ballistic missiles with ranges of 700 n.m. or more, to
identify present areas and methods of deployment, and to estimate the
probable trends in strength and deployment over the next few years.

* NIE 11-8/1-61 revises and updates the estimates on this subject which were made in NIE 11-8-61:
“*Soviet Capabilities for Long Range Attack’’, TOP SECRET, 7 June 1961. It supplements the
summary of evidence and analysis on the Soviet ICBM program appended to NIE 11-8-61 in Annexes
C and D (TOP SECRET CODEWORD). The new estimate is issued at CODEWORD classification so
that the reader can fully appreciate the quantity and quality of information on which it is based.

A brief summary of this estimate, at non-CODEWORD classification, will be included in the
forthcoming NIE 11-4-61: ‘‘Main Trends in Soviet Capabilities and Policies, 1961-1966'", now sched-
uled for completion in December 1961. In that estimate, the treatment of ground launched missiles
will be incorporated into a summary of the entire Soviet long-renge attack capability, including
bombers, air-to-surface missiles, and submarine-launched missiles. For our current estimates on
these latter elements of the long range striking force, see NIE 11-4-61, Annex A: *‘Soviet Military
Forces and Capabilities®®, 24 August 1961, TOP SECRET, paragraphs 16-23.
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CONCLUSIONS

1. New information, providing a much firmer base for estimates on
Soviet long range ballistic missiles, has caused a sharp downward revi-
sion in our estimate of present Soviet ICBM .strength but strongly sup-
ports our estimate of medium range missile strength.

2. We now estimate that the present Soviet ICBM strength is in the
range of 10 - 25 launchers from which missiles can be fired against the
US, and thar this force level will not increase markedly dhring the months
immediately ahead. 1/ We also estimate that the USSR now has about
250-300 operational launchers equipped with 700 and 1,100 n.m. ballistic
missiles. The bulk of these MRBM launchers are in western USSR, within
range of NATO targets in Europe; others are in southern USSR and in the
Soviet Far East. ICBM and MRBM launchers probably have sufficient
missiles to provide a reload capability and to fire additional missiles
after a period of some hours, assuming that the launching facilities are
not damaged by accident or attack.

3. The low present and near-term ICBM force level probably results
chiefly from a Soviet decision to deploy only a small force of the cumber-
some, first generation ICBMs, and to press the development of a smaller,
second generation system. Under emergency conditions the existing force
could be supplemented somewhat during the first half of 1962, but Soviet
ICBM strength will probably not increase substantially until the new mis-
sile is ready for operational use, probably sometime in the latter half of
1962, After this point, we anticipate that the number of operational launch-
ers will begin to increase significantly. On this basis, we estimate that
the force level in mid-1963 will approximate 75-125 operational ICBM
launchers. 2/

1/ The Assistant Chief of Staff, Intelligence, USAF, does not concur in this sentence. See his
footnote following the Conclusions.

2/ The Assistant Chie! of Staf{, Intelligence, USAF, does not concur in paragraph 3. See his foot-

note following the Conclusions.
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4. In addition to 700 and 1,100 n.m. missiles now available, the USSR
will probably have a 2,000 n.m. system ready for operational use late
this year or early next year. The USSR's combined strength in these
missile categories will probably reach 350-450 operational launchers in
the 1962-1963 period, and then level off.

5. Soviet professions of greatly enhanced striking power thus derive
primarily from a massi\}e capability to attack European and other peri-
pheral targets. Although Soviet propaganda has assiduously cultivated
an image of great ICBM strength, the bulk of the USSR's present capability
to attack the US is in bombers and submarine-launched missiles rather
than in a large ICBM force. While the present ICBM force poses a grave
threat to a number of US urban areas, it represents only a limited threat
to US-based nuclear striking forces. 3/

3/ The Assistant Chiefl of Staff, Intelligence, USAF, does not concur in paragraph 3 and the last
sentence of paragraph 5. See his [ootaote [ollowing the Conclusions.
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Position on ICBM force levels of the Assistant Chiel of Stall, Intelligence, USAF:

1. The Assistant Chiel of Staff, Intelligence, USAF believes that the Soviets had about 50
operational ICBM launchers in mid-1961 and that they will have about 100 in mid-1962 and about
250 in mid-1963. In his view, the early availability and high performance record of the first gener.
ation ICBM indicates the probability that, by mid-1961, substantial numbers of these missiles had
been deployed on operationai launchers. Four considerations weigh heavily in this judgment:

a. The continuance of—ﬁrings of the first generation ICBM;

b. The feasibility of adapting the type *‘C’ pad - now identified as being deployed in
the field - for use with the first generation system;

e e
d. The USSR’s current aggressive foreign policy indicates a substantial ICBM capability.

2. In view of the time that has passed since the first generation system became suitable for
operational deployment, now over 18 months, the Assistant Chief of Staff, Intelligence, USAF be-
lieves that about 50 operational launchers in mid-1961 is likely, even though the Soviets may have
elected to await development of second generation missiles before undertaking large-scale deploy-.
ment.

3. The Assistant Chief of Sta{f, Intelligence, USAF believes that the force now deployed con-
stitutes a serious threat to US-based nuclear striking forces.

4. As to the future, the Assistant Chief of Staff, Intelligence, USAF believes that the Soviets
will continue to deploy first generation missiles, as an interim measure until the second generation
missiles become available. He believes that the Soviets would prefer this approach to acceptance
of an inordinate delay in the growth of their ICBM capabilities. Once the second generation system
has become -operational, which could be in early 1962, he believes that deployment will be accel-
erated, with first generation missiles being withdrawn from operational complexes and replaced by
the new missiles. It is evident from their test program that the Soviets {ee) obliged to increase the
tempo of their efforts. The Assistant Chief of Staff, Intelligence, USAF believes that this sense of
urgency, plus the gains realizable from experience will result, in the next year or two, in a launcher
deployment program more accelerated than that indicated in the text.
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DISCUSSION

6. The requirement to revise our estimates on Soviet long range
ballistic missile forces stems from significant recent evidence of three
principal types. First, read-out of electronic data on the 1961 activities
at the Soviet ICBM and space vehicle test range has provided information
on the new types of ballistic vehicles now being developed and on the pace
and progress of the development programs. Second, photographic cover-
age of large regions of the USSR has provided the first positive identifi-
cation of long range ballistic missile deployment complexes, has given
excellent guidance as to Soviet deployment methods, and has permitted
detailed search of large areas of the USSR, including many previously -
suspected to contain missile complexes. Finally, reliable clandestine
reports have provided useful evidence on the general status and organi-
zation of long range missile forces. Therefore, although significant gaps
continue to exist and some of the available information is still open to
alternate interpretations, the present estimate stands on firmer ground
than any previous estimate on this -critical subject.

1CBM Development

7. The test-firing program from the Tyuratam ICBM and space
launching rangehead has been much more intensive in 1961, and has at

the same time suffered many more failures, than in any other period in
its' four year history. Thirty-nine launching operations were undertaken
between January and 17 September 1961. 4/ Of these, 13 involved either
first generation ICBMs or space vehicles using essentially the same
booster. All but one of these 13 were generally successful. The other
26 operations involved new vehicles not previously observed in range
activities. Of these, only about half resulted in generally successful

4/ A more recent launching operation on 19 September 1961, which resulted in a failure, cannot as
yet be categorized as to type of vehicle.
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firings which reached the vicinity of the instrumented impact areas. Of
the last seven operations involving new vehicles, however, six have been
generally successful. (See Figure 1.)

8. One of the new vehicles (called Category B by US intelligence) is
probably a second generation ICBM; the other (Category C) may be a com-
petitive ICBM design or a special vehicle to test ICBM and space compo-
nents. Both are tandem staged, that is, the upper stage is ignited at
altitude as in the case of Titan, rather than at launch as in the case of
Atlas and the first generation Soviet ICBM. Our data are sufficient to
show that both of the new vehicles are liquid propelled, but not to esta-
blish whether the propellants are storable or non-storable. Some aspects
of ¢ - - formance of the upper stage of the Category B
vehicle are similar to those of the 2,000 n.m. missile, which was tested
intensively at Kapustin Yar for some months preceding the Category B
operations at Tyuratam. The vehicles fired to a distance of 6,500 n.m.
into the Pacific on 13 and 17 September 1961 were probably Category B
vehicles. Some relationship seems to exist between the upper stages of
the Category C vehicle and Venus probes. Despite this apparent relation-
ship with space vehicles, it was a Category C firing which immediately
preceded Khrushchev's remark to McCloy last July, that a ‘'new ICBM"
had been launched successfully.” No further details are known about the
configuration, propulsion, guidance, range, or payload of the new vehicles.
5/

9. The 1961 tests.confirm our previous estimate that the Soviets
would develop a new ICBM system, and we continue to believe that a ma-
jor requirement for such a system is a missile which can be more readily
handled and deployed than their original ICBM. This belief is supported
by a reliable clandestine source who learned, in 1960 or early 1961, that
the Soviet leadership desired an ICBM using higher-energy fuel which
5/ We have taken note of Soviet statements concerning a 100 megaton weapon. We do not believe

that present Soviet capabilities include 2 missile warhead with 100 megaton yield or a ballistic ve-
hicle capable of delivering such a warhead to intercontinental ranges. We will examine this matter

in fuller detail in an early estimate.
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would require less bulk. In order to be flight tested in early 1961, design
work on a new missile was certainly underway in 1958. Nuclear tests
appropriate to the development of lighter warheads were conducted in 1957
and 19358; the current nuclear testing program may serve further to prove
the warhead design.

10. Although the flight-test failures in the first half of 1961 probably
set back the Soviet schedule for development of second generation mis-
siles, it is clear frcm the test range activities that the R&D program has
been pursued with great vigor. The recent successes with the Category B
vehicle, and the probable firing of such vehicles to 6,500 n.m. after only
about 8 months of testing to Kamchatka, suggest that the inirial difficulties
with this system may now have been largely overcome. Moreover, it is
probable that one or both the new vehicles have borrowed components or
at least design techniques from proven systems, thereby aiding the R&D
program. We believe that the program will continue to be pursued with
vigor, and that a smaller, second generation ICBM will have been proven
satisfactory for initial operational‘deployment in the latter half of 1962.

11. Thus we believe that the first generation system will be the only
Soviet ICBM system in operational use for the months immediately ahead
and probably for about the next year. Despite its inordinate bulk and the
other disadvantages inherent in a non-storable liquid fueled system, the
first generation system is capable of delivering a high yield nuclear war-
head with good accuracy and reliability against targets anywhere in the
US. (For a summary of its estimated operational characteristics, see
Figure 2.) Test range launchings of first generation missiles (now called
Category A) continued from January through July.

These latest Category A firings were normatl

Firings 16 hours apart could reflect
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the training of operational crews for launching second salvos, but it can-
not be determined whether these firings were froma single pad. Accuracy
could not be determined, but reliability continued high. 6/

Utilization of Launching Pads

12, Soviet ICBM capabilities at present depend in part, and in the
near future will depend in considerable measure, upon whether or not the
deployment compliexes now being discovered through KEYHOLE photog-
raphy can be used to fire first generation missiles, or whether they can-
not become fully operational until a second generation missile becomes
available. The first generation missile is obviously compatible with
massive, fully rail-served launchers similar to those at Tyuratam Areas
A and B. But the launchers at confirmed field complexes, whose con-
_struction began only in late 1959 or thereafter, resemble the simplified
pair of pads at Tyuratam Area C, where missiles are transported to the
pad by road and some of the support equipment is mounted on vans. (For
artists’ conceptions of the launchers at Tyuratam and a layout of the
rangehead, see Figures 3-5.)

13. From our examination of the 1961 test firing program, the phys-
ical dimensions of various items at Areas A and C, and the requirements
for handling and firing the first generation missile, we conclude that the
simplified Area C was designed for a new and smaller missile now being
test fired. Although it is technically feasible for the Soviets to adapt the
rail-based first generation missile to road served launchers of the type
at Area C, it would be necessary to redesign much of the check-our,
handling, erecting, and fueling equipment. This redesigned equipment
would differ from both that at Area A and that designed for use with the

8/ To date we have no firm evidence to indicate that the Soviets have experimentally investigate
the decoy problem in ICBM f{lights to Kamchatka.

provide decoy protection, shou

b
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new missile. Such action might have been taken as an interim measure
if a long delay in the advent of the second generation system had been
anticipated well in advance.

ICBM Deployment

14. ‘through KEYHOLE photography over the past three months,
we have positively identified three ICBM complexes under construction.
Two are near Yur'ya and Yoshkar-Ola, in a region several hundred miles
northeast of Moscow, and the third is near Verkhnyaya Salda in the Urals.
The paired, road-served pads at these complexes closely resemble those.
at Tyuratam Area C. Near Kostroma, in the same general region but
closer. to Moscow, the photography revealed a new clearing suitable
for a pair of pads, and we believe this is possibly a fourth complex
similar to the others. Portions of the installation at Plesetsk, farther
to the northwest, were covered again in mid-1961, but the new photography
was too limited either to confirm or rule ourt this location as an ICBM
deployment complex. (The locations of presently known and suspected
areas of ICBM deployment activities are shown in Figure 9.)

15. The new evidence confirms that the present Soviet deployment
concept involves large, fixed complexes, with multiple pads and extensive
support facilities. The identified deployment complexes are served by rail
spurs which provide their major logistic support. The complexes are
highly vulnerable to attack. For example, although the Yur'ya complex
is quite large, the entire installation is soft and each pair of pads is

separated from its neighbor by only 3-4 n.m. (g ENGGGGNGNGED
G concealment from ground

observation has been achieved by locating the installations in remote,
densely wooded areas. For active defense against aircraft, SA-2 surface-
to-air missile sites are being installed near the complexes. '

16. At Yur'ya, the confirmed complex whose construction appears
most advanced, eight launchers in four pairs were observed in various

s
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stages of construction in mid-1961 (see Figure 6). Considerations of
logistics and control, together with evidence from the MRBM program
and other factors, lead us to believe that eight is the typical number of
launchers for this type of complex. 7/ Each pair of launchers has checkout
and ready buildings which are probably capable of housing a missile for
each pad; however, the extent of the support facilities strongly suggests
that additional missiles are to be held there to provide a reload or standby
capability. The designed salvo capability of the complex is apparently
to be eight missiles. There would be ar least 5 minutes delay between
groups of four missiles if the system is radio-inertial (as is the first
generation 'ICBM) and if one set of guidance facilities is provided for each
pair of launchers. A second salvo might be attempted after some hours,
assuming the launching facilities were not damaged by accident or attack.
Although we have no direct evidence on this matter, we believe it might
be feasible to prepare a second salvo in 8-12 hours.

17. On the basis of evidence dating back to 1957 and other more
recent information, we have estimated that Plesetsk is an ICBM complex
with rail-served launchers designed to employ the first generation ICBM.
The installation at Plesetsk (see Figure 7) is even larger than the Yur'ya
complex. Although the presence of ICBM launchers has not been confirmed,
there are SAM sites, several very large support areas, and numerous
buildings, including what appears to be housing for some 5,000 to 15,000
persons. The photographic and other evidence is inadequate to establish
the number of launchers which may be at Plesetsk. We believe that the
number may be as few as two, but four or more is also possible. An
ICBM complex involving this much equipment, investment, and personnel
would probably have a reload of at least one missile per pad. Based on

1’ The Assistant Chief of Staff, Intelligence, USAF, believes that this typical number may be larger
than eight. lie agrees, however, that if guidance facilities are provided for each pair of launchers,
the sequence of launching would be as described in the text.

&
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Tyuratam experience, we estimate the time to prepare a second salvo at
about 16 hours. 8/

18. The new evidence gives a better measure of the timing of some
ICBM deployment activities. Based on its size, the extent of its facilities,
and its present state of construction, the Yur'ya complex must have been
started in the autumn of 1959, concurrent with or very shortly after the
start of construction at Tyuratam launch Area C. Yur'ya is probably one
of the earliest complexes of its type. Construction and installation of
equipment will probably be completed some time early in 1962. The
similar complex at Yoshkar-Ola is mahy months behind Yur'ya; the evidence
is less conclusive with respect to Kostroma and Verkhnyaya Salda, but what
can be seen is apparently in the early stages of construction. From the
evidence, therefore, we have reasonably firm indications that art least
two years were used for the construction of even the simpler ICBM com-
plexes, although this may be reduced to about 18 months as experience
is gained. '

Adequacy of Recent Intelligence Coverage

19. Through KEYHOLE operations since mid-1960, our coverage of
suspected deployment areas in the USSR has been substantially augmented.
This photography has been studied in detail by photo-interpreters with
knowledge of US and Soviet missile programs. The search has been aided
by photography of Soviet missiie test range installations, which are now
known to bear a close resemblance to deployment sites in the field. On
the basis of this activity, combined with other information and analysis,
we now estimate that we have good intelligence coverage of approximately
50 percent of the total railroad route mileage in the USSR. This coverage
is not uniform, however; certain portions of the railroad route mileage

8/ The Assistant Chief of Naval Operations (Intelligence), Department of the Navy, believes that
evidence of ICBM deployment at Plesetsk is indeterminate but that, in the aggregate, it points a-
gainst such deployment.

-y
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in suspected deployment areas, including some in the northwest, have not
yet been well covered by KEYHOLE photography. Moreover, positive
identifications of ICBM deployment have actually been made in areas
where our photographic and other coverage is only fair. We therefore
believe that we have useful intelligence coverage for more than 50 percent
of those portions of the USSR within which ICBM deployment is most
likely. 9/

20. Of the five confirmed or possible ICBM complexes located in
KEYHOLE photography, Yur'ya, Plesetsk, and Verkhnyaya Salda were
previously suspected on the basis of other information, (NG
G o
previously had not suspected Yoshkar-Ola or Kostroma. The discovery
of these latter two complexes

. e - emonstrates
our ab'_1lity to detect and recognize ICBM complexes of present types in
KEYHOLE photography of unsuspected areas.

21. The KEYHOLE search has shown that many previously suspected
areas did not contain ICBM complexes as of the summer of 1961. Four
areas not covered by recent, good quality KEYHOLE photography remain
under active consideration as suspected locations of ICBM deployment
activity (see Figure 9). Past experience indicates that some or all of
the areas now under active consideration may prove to be negative,
and conversely, that deployment activity may now be under way in other
unsuspected areas. It is extremely unlikely, however, that undiscovered
ICBM complexes exist in areas on which there is recent KEYHOLE
photography of good quality.

9/ Annex D of NIE 11-8-61. which decalt with intelligence coverage relating to ICUM deployment.
will be revised following completion of a detailed survey of photographic coverage.

140



15. (Continued)

—1or—secrer— -G R
Gy

Probable ICBM Force Levels 10/

22. We believe that our coverage of both test range activities and
potential deployment areas is adequate to support the judgment that at
present there are only a few ICBM complexes operational or under
construction. While there are differences within the intelligence community
as to the progress of the Soviet program to date and the precise composition
of the current force, we estimate that the present Soviet ICBM capability
is in the range of 10-25launchers from which missiles can be fired against
the US. The low side of this range allows for the possibility that the Soviets
could now fire only a token ICBM salvo from a few launchers, located at
the Tyuratam rangehead and an operational complex, perhaps Plesetsk.
The high side, however, takes into account the limitations of our coverage
and allows for the existence of a few other complexes equipped with first
generation missiles, now operational but undetected.

23. The Soviet system is probablydesignedto have a refire capability
from each launcher. The USSR may therefore be able to fire a second
salvo some hours after the first, assuming that the launching facilities
are not damaged by accident or attack.

24. The reasons for the small current'capability are important to
an estimate of the future Soviet buildup. The first generation system,
designed at an early stage of Sovietnuclear and missile technology, proved
to be powerful and reliable but was probably too cumbersome to be deployed
on a large scale. Oneor more first generation sites may have been started
but cancelled.

The urgent development of at least one second generation system

probably began in about 1958, and an intensive firing program is now under-
way concurrent with the construction of simplified deployment complexes.

10/ The Assistant Chiel of Staff, Intelligence, USAF, does not concur in the estimate of ICBM
force levels. For his position, see his lootnote following the Conclusions.
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We therefore believe that in about 1958 the Soviet leaders decided 1o deploy
only a small force of first generation ICBMs while pressing toward second
generation systems.

25. The net effect of this Soviet decision, together with whatever
slippage is occurring in the development of second generation systems,
has been to produce a low plateau of ICBM strength. Under emergency
conditions the existing force could be supplemented during the first
half of 1962 by puuting some second generation ICBMs on launcher at
one or two completed complexes before the weapon system has been
thoroughly tested. However, the Soviets could not have very much con-
fidence in the reliability, accuracy and effectiveness of such a force. In
any event, operational ICBM strength will probably not increase substan-
tially until the new missile has been proved satisfactory for operational
use, prbbably some time in the latter half of 1962. Alternatively, the
possibility cannot be excluded that second generation ICBMs could be
proved satisfactory for operational use somewhat earlier in 1962, possibly
as soon as the first simplified complex is completed. After this point,
we anticipate that the number of operational launchers will begin 1o
increase significantly. )

26. We continue to believe, for the many reasons adduced in NIE
11-8-61, that the Soviet leaders have desired a force of several hundred
operational ICBM launchers, to be acquired as soon as practicable over
the next few years. In addition to the complexes known to be under
construction, it is probably that work is under way on other undiscovered
complexes and that the construction of still others is scheduled to begin
soon. Taking account of this probability, together with our present
inteiligence coverage and our information on site activation lead-time,
we estimate that the force level in mid-1963 will approximate 75-125
operational ICBM launchers. The high side of this range allows for
eight complexes of eight launchers each under construction at the present
time, with four more scheduled to begin by the end of the year; it would
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require siie activation time to decrease to about 18 months by the end
of the year; it builds from a present force level of about 25 operational
launchers. The low side of the mid-1963 range would be achieved if
six complexes were now under construction, two more were begun by
the end of the year, and the present force level were only about 10
launchers. '

27. As noted in NIE 11-8-61, Soviet force goals for the period to
1966 will be increasingly affected by developments in US and Soviet
military technology, including the multiplication of hardened US missile
sites, the possible advent of more advanced Soviet missiles which can
better be protected, and by '.developments in both antimissile defenses
and space weapons. The international political situation will also affect
Soviet force goals, and there is a good chance that the Soviet leaders
themselves have not yet come to a definite decision. We have not been
able as yet to review, in the light of the new evidence, these and other
considerations pertaining to the probable future pace of the Soviet ICBM
program. Therefore we are unable to project a numerical estimate
beyond mid-1963. Considering the problems involved in site activation,
however, we believe that a rate of 100 or possibly even 150 launchers
per year beginning in about 1963 would be feasible. To accomplish
such a schedule, the USSR would have to lay on a major program of site
construction within the next year, which we believe would be detected
through continuing KEYHOLE operations and other means of intelligence
collection.

Medium and Intermediate Range Ballistic Missiles

28. Recent KEYHOL E photography confirms the large-scale deployment
of 700 and 1,100 n.m. ballistic missiles in western USSR. Through this
photography, approximately SO fixed sites with a total of about 200 pads
suitable for launching these MRBMs have been firmly identified in a wide
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belt stretching from the Baltic to the southern Ukraine. Since photography
establishes that the sites are paired, we are virtually certain that there
are about 10 additional sites hidden by scattered clouds. Taking account
of indicators pointing to still other locations not yet photographed, we
estimate with high confidence that in the western beit alone there are
now about 75 sites with a total of about 300 launch pads, completed or
under construction. (For known and estimated site locations in this area,
see Figure 9.)

29. The new information does not establish whether individual sites
are fully operational, nor does it reveal which type of missile each is to
employ. At the time of photography (obtained during a 3-month period -
in the summer of 1961) approximately three-quarters of the identified
sites appeared to be complete or nearly so, some were under construc-
tion, and the evidence on others is ambiguous. Construction has prob-
ably been completed at some sites since the time of photography; the
installation of support equipment and missiles could probably be ac-
complished relatively quickly thereafter, perhaps in a period of some
weeks. Three basic site conﬁgufations have been observed, all of them
bearing a strong resemblance to launch areas at the Kapustin Yar
rangehead (see Figure 8). Any of the three types could employ either
700 or 1,100 n.m. missiles, whose size and truck-mounted support
equipment are virtually identical. The sites could not employ ICBMs, but
one type might be intended for the 2,000 n.m. IRBM which has been under
development at Kapustin Yar.

30. On the basis of the new evidence and a wealth of other material
on development, production, training and deployment, we estimate that in
the western belt alone the USSR now has about 200-250 operational launch-
ers equipped with 700 and 1,100 n.m. ballistic missiles, together with the
necessary supporting equipment and trained personnel. From these
launchers, missiles could be directed against NATO targets from Norway
to Turkey. On less firm but consistent evidence, about 50 additional
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launchers are believed to be operational in other areas: in the Trans-
caucasus and Turkestan, from which they could attack Middle Eastern
targets from Suez to Pakistan; and in the southern portion of the Soviet
Far East within range of Japan, Korea, and Okinawa. Very recent KEY-
HOLE photography confirms the presence of some sites in Turkestan and
in the Soviet Far East, north of Vladivostok. '

31. On this basis, we estimate that the USSR now has a total of about
250-300 operational launchers equipped.with medium range ballistic mis-
siles, the bulk of them within range of NATO targets in Europe. This is
essentially the same numerical estimate as given in NIE 11-8-61, but it
is now made with greater assurance.

32, Contrary to our previous view that MRBMs were deployed in
mobile units, we now know that even though their support equipment is
truck-mounted, most if not all MRBM units employ fixed sites. Like the
ICBM complexes, these are soft, screened from ground observation by
their placement in wooded areas, and protected against air attack by
surface-to-air missile sites in the vicinity. The systems are probably
designed so that all ready missiles at a site can be salvoed within a few
minutes of each other. Two additional missiles are probably available
for each launcher; a second salvo could probably be launched about 4-6
hours after the first. There is some evidence that after one or two salvos
the units are to move from their fixed sites to reserve positions. Their
mobility could thus be used for their immediate protection, or they could
move to new launch points to support field forces in subsequent phases
of a war.

33. The Soviet planners apparently see a larger total requirement
for MRBMs and IRBMs than we had supposed. While the rate of deploy-~
ment activity in the western belt is probably tapering off after a vigorous
three-year program, some sites of all three basic types are still under
construction. There will therefore be at least some increase in force
levels in the coming months. The magnitude of the buildup thereafter will
depend largely on the degree to which the 2,000 n.m. system is deployed,
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and whether or not it will supplement or replace medium range missiles.

34. With the advent of the 2,000 n.m. IRBM, probably in late 1961 or
early 1962, the Soviets will acquire new ballistic missile capabilities
against such areas as Spain, North Africa, and Taiwan. To this extent at
least, they probably wish to supplement their present strength. They may
also wish to deploy IRBMs or MRBMs to more northerly areas within
range of targets in Greenland and Alaska. Moreover, evidence from clan-
destine sources indicates that the Soviet field forces are exerting pressure
to acquire missiles of these ranges. In general, however, we believe
that the future MRBM/IRBM program will emphasize changes in the mix
among the existing systems, and later the introduction of second genera-
tion systems, rather than sheer numerical expansion. Taking these fac-
tors into account, we estimate that the USSR will achieve 350-450 opera-
tional MRBM and IRBM launchers sometime in the 1962-1963 period,
and that the force level will be relatively stable thereafter.

146



15. (Continued)

FIGURES

Soviet ICBM Test Range Activities, Tyuratam, USSR - Launching
Operations in 1961.

Estimated Current Performance Characteristics, Soviet Long Range
Ballistic Missiles.

Tyuratam Missile Test Center (Status in late 1960-early 1961).
Concept of Tyuratam Launch Area A.
Concept of Tyuratam Launch Area C.
ICBM Deployment Complex, Yur'ya, USSR (Status in mid-1961).

Suspected ICBM Deployment Complex, Plesetsk, USSR (Status in
mid-1961).

Typical Fixed MRBM Launch Site.

Known and Suspected Areas of Soviet Long Range Ballistic Missile
Deployment - September 1961.
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FIGURE 2
ESTIMATED CURRENT PERFORMANCE CHARACTERISTICS
SOVIET LONG RANGE BALLISTIC MISSILES
Second
! o Generation
§s-3 §5-4 58-S 58-6 1C8Mm}
Mox. Operationol Range (nm) 700 1100 2000 5000 ot least
7000 6500
Guidance Rodio/ Radio/ Rodio/ Rodio/ NA
Inertial {nertiol Inertial Inertial
Accuracy 1 nm % am 1% am 2 nm NA
or better
Configuration Single Single Single Partial or Tandem
Stage Parallel
Propellants NonStor. NonStor. Liquid NonStor. Liquid
Liquid Liquid Liquid
Gross Takeoff Weight (Ibs) 60,000 75,000 NA 450,000 Prob less
500,000 thon §5-6
Warhead Weight (1bs) 3000 3000 3000- 6000-10000 NA
5000 6000
Ready Missile Rote 85% 85% 75% 70-85%° NA
Relicb‘ility, on Louncher 920% 95% 80% 35-90%‘ NA
Reliobility, in Flight 80% 80% 75% 70-85%* NA
Reaction Timeb- Condition | 1-3 hrs 1-3 hes 1-3 hes 1-3 hrs NA
Reaction Time - Condition I 15-30 min 15-30 min 15-30 min 15-30 min NA
Reaction Time - Condition Il 5-10 min 5-10 min 5.10 min 5-10 min NA
Refire Copobiliry ® 4-6 hrs 4-6 hrs 6-3 hrs cbout 8-12 hrs
16 hes

Not yet operational.

2 For this missile the range and warhead weight figures are for heavy nosecone (top figure) and
lighter nosecone (bottom figure).

4 The lower limit of this range approximates the percentage which might be maintained ready in
continuous peacetime operations for an indefinite period. The upper limit might be achieved if
the Soviets prepared their force for an attack at a speciflic time designated well in advance, i.e.,
maximum readiness.

4 The upper limit would be more likely to be achieved if the Soviets had provided tire for peaking
their forces on launcher prior to an attack at a specific time.

5 Condition 1: Crews on routine standby, electrical equipment cold, missiles not fueled.
Condition 1I: Crews on alert, electrical equipment warmed up, missiles not {ueled.
Condition III: Crews on alert, electrical equipment warmed up, missiles lueled and topped. This
condition probably can not be maintained for more than an hour or so.

6 From same pad, and dependent upon condition of alert.
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16. CIA/NPIC, Photographic Intelligence Report, “Uranium Ore Concentration Plant, Steiu,

Rumania,” December 1961
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’ . December 1961
CENTRAL INTELLIGENCE AGENCY

PHOTOGRAPHIC INTELLIGENCE REPORT

URANIUM ORE CONCENTRATION PLANT

STEIU, RUMANI

WARNING

This documaent contoins clossified in ction offecting the notional security of the
the meoning of the espionage lows U.S. Jitle 18, Sections 793, 794, ond " The low prohibits its
tronamissionor the revelation of its contents in maonner to an unauthogi porson, as weit as its use
in ony monner prejudiciol to the sofety or interest he United es or for the benefit of any foreign
government to the detriment of the ited States. It i3 1o only by U.S. personnel especiolly indoc-
rrincrted and authorized to receive TALENT-KEYHOLE information. |13
sacurity must be mointoined in accordance with ond KEYHOLE ond
TALENT regulotions. No action is to be which may be con-
toined herein, regordless of the edvan 3 1o be gained, unless such action "Wafigst opproved by the Direc.
tor of Centrol inteiligence.

States within

Published and Dissemincted by

NATIONAL PHOTOGRAPHIC INTERPRETATION CENTER
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16. (Continued)
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URANIUM ORE CONCENTRATION PLANT

STEIU. RUMANIA

December 1961

Published and Disseminoted by
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16. (Continued)

INTRODUCTION

The Steiu uranium ore concentration plant appears on fair KEYHOLE
photography of 19 August 1960, 8 July 1961, and 1 September 1961 at
46-31N 22-28E, on the east-central edge of the newly constructed town
of Steiu. Steiu is located in a pocketed valley along the Crisul Negru
between the Bihorului and Codrului mountains in the northwest part of
Rumania, approximartely 35 nautical miles (nm) southeast of Oradea and
49 nm west-southwest of Cluj (Figure 1). The Steiu area is served by a
good road and a single-track rail line running from Oradea and termina-
ting 3 nm south at Vascau. Only road transportation is available from
three mining areas in the vicinity to the plant. Strict security provisions
are said to be in effect in the area.

The concentration process at the plant probably involves crushing of
the ore, followed by ion-exchange of the solutions from the residue, and
finally precipitation of uranium oxide. The uranium oxide is probably
then shipped by rail to the Soviet' Union, via a transshipment point at
Halmeu, Rumania, approximately 87 nm north on the USSR-Rumanian
border. An adjacent thermal power plant furnishes power. Possible
servicing and repair facilities for the plant and mining areas are adjacent
to the plant. A possible research institute is located on the southeast
edge of the town. 1/ Several storage areas are located throughout the
built-up area. VIINNINENEEGENENNENNY 2/, 3/ west of the plant may be
associated with it.

Annual production of the Steiu plant cannot be computed by estimating
the volume of material in the possible tailings area and recovery ponds,
due to the scale of the satellite photography. The small-scale photography
can confirm only the general layout of the plant and provide a clue to the
possible functions of the buildings at the plant. Building measurements
given in this report are only approximate and their relative degree of
error must be assumed to be quite large. Heights cannot be determined
at all.
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16. (Continued)
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FIGURE 1. LOCATION OF STEIU URANIUM PLANT AND MiNING AREAS IN VICINITY.

MINING AREAS

The uranium ore mining activity associated with the Steiu facility is
8 to 10 nm southeast of the plant in the Apuseni mountains at 46-28N
22-36E, 46-28N 22-38E, and 46-23N 22-40E (Figure 1). Ores are trans-

ported to the plant by road. (N
P
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16. (Continued)
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G ¢/  Partial ore concentration

would probably then havé begun in 1955-56, with full-scale production
(mining and concentratioh) probably being reached in 1957. These are
open-pit mining operations, with two of them in the early stages of devel-
opment. One mine was developed between the August 1960 and July 1961
KEYHOLE coverages. The deposits in the Apuseni mountains consist of
siliceous siltstone, coated with flakes of metatorbermite. NG

W 5/, 6/ Reserves of ore probably are adequate for a 10-
year operation.

Recovery at the Steiu plant is probably on the order of 90 percent of
the uranium present in the ore. If the mill was completed in 1957, it can
be assumed that the production process would be comparable to the pres-
ent US practice of ion exchange for the recovery of uranium oxide.

ORE CONCENTRATION PLANT

The ore concentration plant (Figure 2) occupies an area of approxi-
mately 170 acres. It contains four probable main processing buildings, a
possible crusher building, associated buildings, and a possible Dorr-
type thickener. Figure 2 represents a concept of the plant layout and
structure based on the KEYHOLE photography and on the layout of other
known plants of the same type. Approximate dimensions of the buildings
are contained in the key to annotations accompanying this illustration.

The main structures visible in the plant area are a possible ore-
receiving building (item 1), a possible ore classificartion, crusher, and
grinder building (item 2), a possible Dorr-type thickener (item 3), and an
ion-exchange building (item 4). Other production facilities are two possible
final treatment buildings (items 5 and 6) and a possible preparatio